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PRIMARY “SARCOMATOSIS” OF THE LEPTOMENINGES 


By Frank R. Forp and Warrietp M. Frror 


(From the Medical and Surgical Departments of the Johns 
Hopkins University and Hospital) 


Cases of this rare condition have been discovered un- 
expectedly at autopsy for many years. As early as 1837 
Ollivier described a case of primary diffuse sarcomatosis 
of the cerebral and spinal meninges,’ and since then many 
scattered cases have been reported, mostly in the German 
literature. More recently several articles have appeared 
in German **° and one in French * in which the liter- 
ature has been reviewed, but no clear clinical picture has 
been constructed. So far only two important articles 
have been written in English, those of Barnes** and 
Weaver.’® The condition is rarely, if ever, recognized be- 
fore death, and is seldom considered in differential diag- 
nosis, yet it probably occurs much more frequently than 
18 generally known. This article is based on four cases 
not previously reported and twenty-eight cases collected 
from the literature. Only those cases which resemble 
sarcomas histologically are included. Reports of our 
cases follow: 


Case I * 


Summary.—Man of 49, with pain in back and weakness 
of legs, 20 days after onset had complete transverse cord 
lesion at the level of T,, atypical cells in spinal fluid, no 
return of reflexes, no cerebral symptoms; death 2 months 
after onset. Autopsy: many metastases to spinal and 
cerebral meninges from small growth in right lateral 
ventricle. 

J. 8., 49 years old, railway employee, was admitted to 
Bellevue Hospital, April 11, 1923, complaining of weak- 
ness of the left leg of ten days’ duration. Two days pre- 
viously he had noticed difficulty in starting his urine and 
weakness and numbness in the right leg. For three weeks 
there had been a dull pain in the back. There was a his- 
tory of pulmonary tuberculosis which had been inactive 
for several years. 


* By the courtesy of Dr. Foster Kennedy, from the Neuro- 
logical Department, Bellevue Hospital. 
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Examination showed a marked loss of cutaneous sensi- 
bility up to the third rib which seemed more complete on 
the right side than on the left. There was slight tender- 
ness on percussion over the first three thoracic vertebrae 
Sense of position of the toes was lost on the left and re- 
tained on the right. Both legs were weak and spastic, 
but the left leg was weaker than the right. There was in- 
continence of urine. The knee and ankle jerks were in- 
creased, the abdominal reflexes were absent, and the 
plantar response was of the extensor type on both sides. 
The optic fundi and cranial nerves were normal. Lumbar 
puncture produced clear fluid containing 31 cells, of which 
8 were multinuclear and all were large and vacuolated, 
with irregular nuclei. Globulin was not increased, the 
colloidal gold curve was flat, and the Wassermann test 
was negative in the blood and spinal fluid; x-ray exam- 
ination of the spine was negative. There was no fever. 

On April 20 the patient showed all the clinical signs 
of a complete transverse cord lesion at the third thoracic 
segment with loss of muscle tone and of all reflexes. He 
rapidly developed bed-sores, and died on June 10 of pneu- 
monia. One week before death a peripheral facial paraly- 
sis appeared on the right, but no other signs of cerebral 
involvement were noted, and no activity of the lower 
spinal segments ever developed. The tendon reflexes 
never reappeared. 

Autopsy showed a reddish-brown mass of tissue which 
had compressed and softened the cord at the level of the 
third thoracic segment. Below this level the pia-arach- 
noid was thickened and nodular, especially on the pos- 
terior surface of the cord, and the spinal subarachnoid 
space was almost completely filled with brown granular 
material (see Fig. 1). The spinal nerve roots were in- 
filtrated and the cauda equina was embedded in a mass 
of the same tissue. The cord was compressed and soft- 
ened in numerous places in the lumbar and sacral seg- 
ments. The apparent origin of the growth was a small 
nodule, about 2 cm. in diameter, which projected into the 
right lateral ventricle in the region of the hippocampus. 
The cerebral meninges were infiltrated about the base, but 
looked normal over the convexity. The cranial nerves 
were not infiltrated. Microscopically, the tissue was com- 
posed of small spindle cells with small oblong nuclei and 
very little cytoplasm (see Fig. 1). The growth showed 
very little, if any, stroma, and many haemorrhages and 
necrotic areas. 


Casg II * 


Summary.—Boy of 15 months, with progressive sym- 
metrical paralysis of cranial nerves, 2d, 3d, 4th, 5th, 6th, 
7th, 8th, 9th, and perhaps 10th, 11th, and 12th, deafness 
and blindness, headache, vomiting, stiff neck, atypical 
cells in bloody spinal fluid; death 3 months after onset. 


* By the courtesy of Dr. John Howland, from the Harriet 
Lane Home for Children. 


Autopsy: diffuse infiltration of cerebral and _ sping 
meninges and of cranial nerves, with small growth jp 
fourth ventricle ; internal hydrocephalus. 

W. T., aged one year and three months, was brought to 
the Johns Hopkins Hospital January 21, 1923. Six weekg 
before, it was noted that his right eye turned out and the 
right eyelid drooped. Two weeks later the right side of 
his face became paralyzed. Within several days the left 
side of the face was also involved and the patient began 
to vomit. Two weeks before entrance to the hospital jt 
was noted that he walked unsteadily. 

Examination showed a drowsy child, who cried irritably 
when disturbed. Vision could not be tested satisfac. 
torily, but he was apparently not totally blind. The optie 
fundi were normal. On the right there was a complete 
3d nerve paralysis. On the left the pupil was sluggish 
and dilated, but the movements of the globe were of 
normal amplitude. There was symmetrical paralysis of 
both 7th nerves and complete reaction of degeneration in 
the facial muscles. Hearing seemed to be lost, and the 
child cried with a peculiar high-pitched nasal voice. 
There was some stiffness of the neck and perhaps a slight 
Kernig’s sign. The spinal fluid was persistently bloody 
and contained large irregular cells, which disintegrated 
when attempts were made to stain them. The Wasser. 
mann reaction in the blood and spinal fluid was persis- 
tently negative. The temperature was normal. 

The patient continued to vomit, grew more and more 
drowsy, and developed corneal ulcers, paralysis of the 
jaws, and inability to swallow. Before death he was 
completely deaf and blind, and there seemed to be sym- 
metrical paralyses of all the cranial nerves. There was 
never any paralysis of the extremities or modification of 
the reflexes. Sensibility to pinpricks was preserved. The 
fundi could not be observed because of the corneal ulcer- 
ations. Several terminal infections developed, and the 
child died on March 1, almost four months after the onset 
of his illness. 

At the autopsy, which was performed by Dr. Frank B. 
Kindell,; the convexity of the brain seemed normal. The 
base was covered by a pinkish gray material which ob | 
scured the vessels and nerves and filled the interpedun- 
cular fossa (see Fig. 2). This tissue extended anteriorly 
to the optic chiasm and posteriorly to the inferior olives. 
It surrounded the midbrain, pons, and medulla com 
pletely. The inferior surface of the cerebellum was ¢ov- 
ered, but the lateral surfaces showed only a few opaque 
flecks. The optic nerves were swollen and pink. The 
retinae and optic nerve heads were normal. The 3d nerves 
could not be identified. Both 5th nerves were swollen and 
soft. The Gasserian ganglia were almost 2 cm. in diam 
eter and very soft. The 7th and 8th nerves were both | 
infiltrated and very soft. 


| 


No trace of the 9th or 10th | 


+ We are indebted to Dr. Kindell for the pathological ma ~ 
terial of this case and for assistance in preparing this article. 
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nerves could be seen, and their place of origin was cov- 


ered by the same soft pink tissue. The foramina of the 
fourth ventricle were all occluded and there was a mod- 
erate dilatation of all the ventricles. Tightly wedged 
into the fourth ventricle, and completely blocking it, was 
a small mass of tumor tissue, about 3 cm. in diameter, 
which was attached to the ependymal lining and appar- 
ently represented the primary growth (see Fig. 3). In 
the spinal canal the arachnoid was thickened and pink. 
The cord looked normal, and there were no tumor masses. 

Microscopically, the tumor tissue was very cellular. It 
was composed of small, irregular spindle cells with very 
little cytoplasm and a delicate fibrous stroma. These 
cells usually showed no special arrangement, but in places 
they were arranged in whorls or in interlacing strands 
(see Fig. 4). No glial fibers could be demonstrated.* 
There were many small necrotic areas and a few hemor- 
rhages in the larger masses of the tumor. The growth 
was almost entirely confined to the subarachnoid space 
and the pia-arachnoid, but in places the cells could be seen 
to pierce the pia and invade the cortex superficially, prin- 
cipally along the perivascular spaces (see Fig. 5). 

On the posterior surface of the cord the pia-arachnoid 
was thickly infiltrated with tumor cells, and there were 
small clusters of tumor cells about the posterior root gang- 
lia (see Fig. 6). All the cranial nerves were infiltrated by 
tumor cells and softened. Both 8th nerves were com- 
pletely destroyed, and the internal auditory foramina 
were filled with tumor tissue. Sections of the Gasserian 
ganglia showed necrotic masses of tumor cells, with only 
an occasional ganglion cell to be seen (see Fig. 7). 
Throughout the lateral ventricles there were pinhead ele- 
vations scattered over the ependymal surface. These were 
due to proliferation of the subependymal tissues. Several 
of them had ulcerated through the ependyma. They con- 
tained cells which were histologically identical with the 
tumor cells in the meninges (see Fig. 8). 


Casz III + 


Summary.—Man of 38, with headache, deafness, pain in 
right side of face, and dull ache in back and legs. Exam- 
ination: bilateral papilledema, loss of vision, paralysis 
of right 5th and 7th nerves, bilateral 8th nerve lesions. 
Operation: diffuse growth in meninges in posterior fossa 
on either side, subsequent development of symmetrical 
paralyses of almost all cranial nerves, coma, convulsions, 
and death four months after onset. 

J. Z., laborer, aged 38, was admitted to the Johns Hop- 
kins Hospital July 11, 1921, complaining of headache and 
deafness. The headache had developed three months pre- 
viously, and was accompanied by deafness and roaring in 


* Since this was written, it has been possible to demonstrate 
definite glial fibers in this tumor, which must therefore be con- 
sidered a glioma. 

+ By the courtesy of Dr. W. E. Dandy. 


the right ear and some vertigo. Two weeks later the left 
ear was similarly affected, and a burning pain began in 
the right cheek. Since then there had been a gradual 
loss of vision and a dull ache in the back and legs. 

On examination it was found that vision was reduced to 
counting fingers, and there was a moderate bilateral papil- 
ledema. The 7th nerve and the motor part of the 5th were 
paralyzed on the right, and there was constant burning 
pain in the right cheek, and perhaps some slight loss of 
cutaneous sensibility in the sensory distribution of the 
right 5th nerve. Hearing was totally lost on the right, 
and only the loudest sounds could be heard on the left. 
Swallowing was difficult, and there was some weakness 
of the movements of the tongue. The gait was unsteady 
and perhaps ataxic. There was no loss of sphincter con- 
trol, and no weakness, anaesthesia, or ataxia of the 
extremities. The reflexes were all normal. The Wasser- 
mann reaction in the blood was negative. 

On July 13, Dr. Walter E. Dandy performed a cere- 
bellar exploration. When the cerebellar lobes were re- 
tracted, soft, friable masses of new growth could be seen 
on either side surrounding the nerves in the cerebello- 
pontine angles. The cerebellum and pons were not in- 
vaded by the growth. The cerebrospinal fluid in the basal 
cisternae was turbid with flocculent particles of tumor 
tissue. A fragment of this tissue removed for diagnosis 
showed nests of round cells embedded in a dense fibrous 
stroma (see Fig. 9). 

Subsequently the patient exhibited bilateral loss of 
function of the 2d, 5th, 6th, 7th, 8th, 9th, and 12th nerves. 
He was totally deaf and blind and could not swallow. 
Tendon reflexes could not be obtained. Coma gradually 
developed, he had two convulsions, and died on August 
8, 1921, four months after the onset of his illness. Au- 
topsy was not performed. 


Summary.—Boy of 10 years with headache, vomiting, 
deafness, and pain in back, of two months’ duration. Ex- 
amination: bilateral papilledema of optic dises, bilat- 
eral weakness of 6th and 7th nerves, complete deafness, 
unsteady gait. Operation: diffuse bilateral growth be- 
neath the cerebellar hemispheres. Discharged deaf, blind, 
and with a hopeless prognosis. 

H. B., aged 10, was admitted to the Johns Hopkins 
Hospital August 1, 1923, complaining of headache and 
vomiting. These symptoms had developed two months 
before and continued intermittently. Six weeks pre- 
viously he had become partially deaf, and experienced 
some vertigo. Total deafness and diplopia had been pres- 
ent for two weeks, and during the last week before en- 
trance to the hospital he had had pain in the legs and 
stiffness of the neck. 


t By the courtesy of Dr. Dandy. 
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Examination showed a well nourished child of normal 
appearance. There was bilateral papilledema of at least 
6 diopters. The left 6th nerve was definitely weak; the 
right 6th was slightly paretic. Facial movements were 
limited on both sides, and perhaps somewhat weaker on 
the right. The patient was totally deaf. Station was un- 
steady, and the gait was ataxic. The tendon reflexes were 
equal. There was intense headache and severe pain in the 
back. The patient vomited frequently. 

A few days later Dr. Walter E. Dandy performed a 
cerebellar exploration. A mass of soft reddish tissue was 
disclosed on either side beneath the cerebellar hemi- 
spheres, spreading up over the posterior surface of the 
vermis. No further procedure was attempted. The pa- 
tient was discharged on August 27, 1923. He was then 
totally deaf and blind. 


CLINICAL DISCUSSION 


It is evident from the study of the four preceding cases 
that the symptomatology of this condition may vary 
widely, although the pathological basis remains essen- 
tially the same. The first symptoms may be referable to 
either the cranium or the spinal canal, but before death 
both cerebral and spinal symptoms usually appear. The 
clinical picture ranges from that of uncomplicated cord 
tumor, at one extreme, to that of increased intracranial 
pressure with bilateral cranial nerve palsies, at the other. 
The disease is most frequent in young people. Indeed, 
Westphal" has stated that two-thirds of the cases cecur 
in childhood. The course is rapid and death usually 
occurs within six months of the development of the first 
symptom. The average duration of the cases included 
in this report is five months. The clinical symptoms may 
give little hint of the extensive pathological alterations.” 
For example, no sign of cranial nerve involvement may be 
discoverable, and yet at autopsy tumor masses may sur- 
round each nerve, and tumor cells may be found in be- 
tween the nerve fasciculi. 

Usually, the most striking feature is the evidence of 
increased intracranial pressure without any signs of a 
localized growth. In some cases cranial nerve palsies are 
lacking or so slight as to be attributable to the increased 
pressure alone, and a frontal lobe tumor may be sus- 
pected. Spinal symptoms may be trivial and easily escape 
attention. However, pain in the back and legs is usuaily 
present and seems to be the first sign of spine! involve- 
ment. Tenderness of the spine and loss of the tendon 
reflexes may occur late in the course of the disease. A 
typical history is as follows: 

A young man develops severe headache and vomiting. 
Soon afterwards he notices pain in the back and legs, ac- 
companied by tenderness of the spine. In a short while 
his hearing is impaired, and he may notice a roaring in 
his ears and experience some vertigo. His gait is un- 
steady, perhaps, even ataxic. Gradually a bilateral weak- 


ness of the face appears, which is symmetrical and so may 
escape detection. Diplopia and later strabismus ocey 
and vision begins to fail. Pain and numbness in the face 
develop. Vomiting and headache persist; but the optic 
nerve heads show no @dema. Wasting, weakness, ang 
numbness of the limbs develop, but no actual paralysis or 
anaesthesia. At times there may be a slight stiffness of 
the neck and a positive Kernig’s sign. The back is flexed, 
because extension is painful. The knee jerks are dimip. 
ished or lost. Eventually, the patient becomes totally 
deaf and blind and cannot swallow. Delirium, convul. 
sions, and coma ensue, and death occurs within a few 
months after the onset. The spinal fluid almost invari. 
ably contains many cells, which are large, fragile, vacn. 
olated, and frequently have several nuclei. Yellow or 
bloody spinal fluid is not infrequent. The globulin jg 
often increased and a fibrin film may form on standing. 

Rarely the same pathological condition may stimulate 
a cord tumor very closely when cerebral symptoms are 
late in developing, as in Case I, where a portion of the 
growth caused a complete transverse lesion of the cord 
and partially masked the presence of numerous metasta- 
ses below this level. In such cases, where the lower spinal 
segments are destroyed by multiple metastases, we do 
not find any sign of activity of the severed segments of 
the cord.** There is complete and permanent loss of mus- 
cular tone and of all reflexes. No flexor spasms, no auto- 
matic activity of the bladder, and no sweating of the para- 
lyzed segments are observed. So it is clear that there is 
more than a single transverse lesion of the cord. However, 
only exceptionally do cases show exclusively spinal symp- 
toms, and headache and vomiting almost always occur 
eventually. 

Occasionally the meningeal symptoms may dominate 
the picture. Verdun * has described a case which clin- 
ically resembled chronic meningitis very closely, and 
Rindfleisch ** termed his cases “sarcomatous meningitis.” 
An unusual case of diffuse invasion of the spinal meninges 
by metastases from an ependymoma has been reported by 
Gordinier and Sawyer,* in which the infiltration of the 
posterior spinal roots had produced pains in the legs, 
ataxic gait, loss of sense of position in the toes, loss of 
tendon reflexes, and a positive Romberg sign, so that the 
clinical differentiation from tabes dorsalis was difficult. 
The cases of Morse *’ and Markus ** showed such pro- 
nounced mental changes as to suggest general paresis. 

Cases II, II], and LIV may be considered typical ex 
amples of this condition. Case I was very remarkable in 
the complete absence of cerebral signs, although it is 
possible that a more careful study might have revealed 
something that was overlooked. 

The symptoms enumerated above may be conveniently 
grouped as follows: 

I. Signs of Increased Intracranial Pressure: headache, 
vomiting, and papilledema. This is usually the most 
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striking group of symptoms. Headache and vomiting were 
present in 31 cases; papilledema, in 20 out of 32 cases in 
all. Optic atrophy, apparently primary, was found in 3 
cases. In 9 cases the optic nerve heads looked normal. 

Il. Peripheral Cranial Nerve Palsies were present in 

21 out of 32 cases. These are usually bilateral and often 
symmetrical. The 8th nerves are involved early. 
“TIL Signs of Meningeal Irritation: slight stiffness of 
the neck, positive Kernig’s sign, and perhaps some hyper- 
aesthesia. These symptoms are usually not prominent, 
but were mentioned in 8 cases out of 32. 

IV. Signs of a Cord Lesion: paralysis and anaesthesia 
of limbs, loss of sphincter control, alteration of the re- 
flexes. These signs were present in 13 out of 52 cases. 

V. Signs of Posterior Spinal Root Involvement: pains 
in back and legs, tenderness of spine, ataxia of legs and 
loss of deep reflexes. These signs can usually be found if 
looked for, but are not very prominent. They were noted 
in 21 out of 52 cases. 

VI. Symptoms of the Primary Growth are unusual and 
always lacking in intraventricular tumors. Cerebellar 
symptoms are most frequent and were doubtfully present 
in 4 out of 32 cases. 


PATHOLOGY 


The autopsy findings are remarkably constant. The 
primary growth is found in the cerebral ventricles in a 
large percentage of cases. Out of thirty cases in which 
autopsy was performed, in fifteen cases the growth is de- 
scribed as primarily intraventricular, in three more it is 
stated specifically that the growth involved the wall of 
the ventricle, and in four cases the relation of the tumor 
mass to the ventricular system was not stated. In 
Schlangenhaufer’s '® case the growth apparently origi- 
nated in the central gray matter of the cord. In the re- 
maining eight cases no primary growth was described, but 
in four of these ependymal granulations were noted, and 
it seems probable that small ventricular growths may have 
been overlooked or disregarded in some of the other cases. 
Spiller * states that most of these tumors develop in the 
posterior fossa. 

Hydrocephalus is almost always present, and fre- 
quently the brain is soft and cedematous, as Cassirer has 
pointed out.** 

The distribution of the metastases is practically the 
If the primary growth is intraven- 
tricular, there may be small implantations scattered over 
the ependymal surface. About the base, from the optic 
chiasm to the pons, the arachnoidal cistern and inter- 
peduncular spaces are packed solidly with tumor cells. 
Small nodules are found in the Sylvian fissure and larger 


Same in each case. 


sulci, but there is usually no macroscopic invasion of the 
meninges over the temporal lobes or over the convexity 
of the hemispheres, and only a few nests of tumor cells 
may be found microscopically in the arachnoidal tra- 


becule. The perivascular spaces in the cortex may be 
invaded by tumor cells. The midbrain is closely invested 
by a thin sheath of tumor tissue. Beneath the cerebellar 
lobes the meninges are infiltrated, and in each cerebello- 
pontine angle there is a tumor mass in which the 7th and 
8th nerves are embedded. The cranial nerves are all en- 
sheathed by tumor cells which penetrate in between the 
nerve fasciculi, and frequently some degeneration of the 
nerve fibres can be demonstrated. 

In the spinal canal the subarachnoid space is partially 
or completely filled with the growth, which is always 
thickest on the posterior surface of the cord. The cord 
itself is frequently superficially infiltrated, especially the 
posterior columns. The invasion takes place first in the 
perivascular spaces and along the pial septa of the cord. 
There are small clusters of tumor cells about the spinal 
root ganglia, and all the spinal roots show nodular en- 
largements. By the Marchi and Weigert stains a mod- 
erate degeneration can often be demonstrated in the 
posterior columns of the cord. Sometimes the meningeal 
growth is not so diffuse and uniform, but occurs in dis- 
crete nodules which compress the cord and cause soften- 
ings. Sometimes a tumor nodule seems to develop in the 
central gray matter of the cord and to have no connection 
with the meninges.** It is possible that this is due to a 
metastasis in the central canal, which may be dilated be- 
‘ause of internal hydrocephalus. In places the arachnoid 
may be penetrated and the dura involved by the growth, 
although this is unusual. Sometimes the pia is unrecog- 
nizable and a diffuse infiltration of the nervous tissue 
takes place, often to a depth of one centimeter. 

The cells found in the spinal fluid are of variable morph- 
ology. Many are large and vacuolated and frequently 
contain more than one nucleus. There are also many 
smaller round cells with very little cytoplasm and dark- 
staining nuclei. Many shapeless masses of protoplasm 
are found which stain diffusely and seem to be disinte- 
grating cells. We have observed no phagocytosis of red 
cells in the preparations we have studied. It is diffieult 
to avoid the conclusion that some of these cells are de- 
rived from the tumor itself, although their morphology 
does not seem quite identical with that of any cells found 
in the growth. Some of these cells may be lymphocytes 
or arachnoidal elements called forth as a reaction to the 
tumor growth. The large multinuclear cells are not un- 
like the clasmatocytes found in peritoneal exudates. 

In several cases metastases to the lungs or other vis- 
cera have been described." In view of the difficulty 
of identifying these growths histologically, it would seem 
best, for the present, to accept these cases with reserve, 
since it is always possible that the meningeal tumor is not 


15,32 


the primary one. 

Pathway of Metastasis.—It seems clear that extension 
occurs along the surfaces of the meninges and that the 
ocenrrence of discrete nodules is due to metastasis by 
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way of the cerebrospinal fluid, since tumor tissue is al- 
most exclusively confined to the ventricular system and 
the subarachnoid spaces, and cells presumably derived 
from the tumor are frequently to be found in the spinal 
fluid. 

Histology.—Histologically, sections from Cases I and 
II showed an identical type of tissue. In both cases the 
growth was composed of small round and spindle cells 
closely packed in a loose fibrous stroma. The tumor was 
very vascular and showed numerous hemorrhages and 
necrotic areas. It was impossible to demonstrate glial 
fibers with the phosphotungstic acid stain.* The primary 
growth was in the ventricle and closely attached to the 
ependymal surface. In Case III the tumor tissue was 
made up of a dense fibrous stroma with scattered nests of 
round cells. All three cases were classified as sarcomas, 
but this diagnosis must be considered doubtful in Case 
III. In Case IV no sections were secured. The cases 
abstracted in the appendix are, as far as could be deter- 
mined from the descriptions given, all of a similar his- 
tological structure, and were almost uniformly classified 
as sarcomas. 

Origin of Growths.—The true nature of these tumors, 
which resemble sarcomas histologically, is still uncertain. 
It is probable that several different types of neoplasm are 
included within this group. Cramer’? and Ewing * be- 
lieve that the main histological features of some of these 
growths suggest an origin from the adventitial cells of 
the blood vessels. Hence, Cramer termed his case an 
angiosarcoma. In a second group of cases, where the 
cells have an alveolar arrangement, Ewing says that 
“endothelial” characters are more prominent. Indeed, 
several authorities have described these growths as endo- 
theliomas or endothelial sarcomas, and attributed their 
origin to the endothelial cells of the perivascular spaces, 
(Nonne,** Lobeck,’® and Cassirer * and Lewy) to the lin- 
ing cells of the subarachnoid space (Richter*) or the 
endothelial cells of the small meningeal blood vessels 
(Schréder*? and Markus*'). In the cases of Schulz’ 
and Lenz * the tumor tissue showed in places large pale 
cells arranged in alveoli. Lenz considers that this ap- 
pearance is due to a proliferation of the pial “endothel- 
ium” as a reaction to the sarcoma, since the intra-cerebral 
portion of the growth in his case was purely sarcomatous. 
Lewy has recently considered these problems at length. 

Verdun * has shown that many such tumors are in 
reality gliomas, and traces their origin to small subepen- 
dymal proliferations not unlike some of the various lesions 
included under the term “granular ependymitis.” He has 
made a careful study of the ventricular walls in his case. 
His description is as follows: 

“The ependyma of the ventricies presented interesting 
lesions. It showed small conical papules consisting of 


* Glial fibers have been demonstrated in Case II, since this 
was written. 


glial fibers and glial cells which were edematous and, 


perhaps, hyperplastic. A large number of these granulg 
elevations show rupture of the ependymal surface ang 
desquamation of the proliferated neurogliar cells jnty 
the ventricular lumen. These edematous and vacuolate 
neurogliar cells seem to produce exactly the same miero. 
scopic picture as the vacuolated mononuclear cells whi 
were found in great abundance in the spinal fluid.” 

It is interesting that Cassirer,** Jakob,*° Schlagen. 
haufer and Markus * found subependymal proliferg. 
tions in their cases also, and our second case exhibited 
exactly the same lesions in the lateral ventricles as thog 
which Verdun has described above (see Fig. 8). Oye 
the ventricular surface are scattered a large number of 
small pinhead elevations which show microscopically ap 
active proliferation of the subependymal tissue. In many 
of these areas the ependymal covering has ruptured and 
glial cells may be seen lying free on the ventricular sur. 
face. These cells are histologically identical with the 
tumor cells found in the meninges (see Fig. 4). Ver 
dun believes that the cases of Barnes,** Rach,** Rosen- 
blut *? and Jakob *° are properly classified as gliomas. 

This interpretation as advanced by Verdun is very con- 
vincing as regards many of the cases in which the pri- 
mary growth is intraventricular. By special stains glial 
fibers may be demonstrated in some of these tumors; even 
in the very cellular ones which are quite unlike the usual 
type of glioma. Nine cases of diffuse gliomatosis of the 
meninges + have already been reported.**** These glioma. 
tous growths behave identically as those described above 
as sarcomas and differ from them only by the presence of 
glial fibers. However, the mere absence of glial fibers is 
not sufficient to disprove a possible glial origin. Borst," 
Grund,” Spiller *® and Ewing all agree that gliomas 
may consist entirely of cells and be indistinguishable from 
sarcomas. Indeed, in 1903, Spiller ** described a case of 
malignant disease of the meninges as a sarcoma, and in 
1907,*° after reading Grund’s ** paper, was forced to the 
conclusion that he had been dealing with a glioma. It 
seems probable that a more careful study would make it 
possible to classify many of the above tumors as gliomas. 

Gliomas,**** ependymomas,** melanomas,** and carcino 
mas of the choroid plexus * and pituitary gland ™ and, 
perhaps, endotheliomas may also metastasize to the lepto 
meninges and give rise to symptoms similar or identical 
with those described above. Rarely secondary growths, 
carcinomas *"** or sarcomas,** may simulate the same pic 
ture when the primary source of the growth is not evident. 

The pathogenesis of most of the symptoms is easy to 
understand. Increased intracranial pressure is often 
caused by the infiltration of the basal meninges, which 
blocks the arachnoidal cisternae and produces a com 
municating type of internal hydrocephalus. More fre 


+ Gliomatosis of the leptomeninges will be discussed in 
another paper by the same authors. 
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quently a non-communicating type of hydrocephalus is 


roduced by a ventricular growth. In none of the cases 
described did it seem probable that an increase in intra- 
cranial pressure resulted from the occupation of space 
py a large tumor mass. Another factor to be considered 
ig the blocking of the perivascular spaces by tumor cells, 
which Cassirer and Lewy “ have emphasized as a cause 
of cerebral edema. Headache, vomiting and, perhaps, 
“eonvolutional atrophy” of the cranial vault may be the 
only signs of increased intracranial pressure in these 
cases, for the optic nerve sheaths are often occluded by 
the tumor growth in the basilar meninges, and papille- 
dema does not develop. 

The cranial nerve palsies are caused by the increased 
intracranial pressure, direct pressure by the tumor, and 
the infiltration of the nerves by tumor cells. Marked in- 
vasion of a nerve may occur before clinical signs ap- 
pear.***! The 8th nerves are always involved early by the 
masses of growth in the cerebello-pontine angle, and this 
fact explains the tinnitus, deafness, vertigo, and perhaps 
in part the unsteady gait that these patients exhibit. The 
Gasserian ganglia are invaded and sometimes completely 
destroyed by tumor cells. Blindness occurs early, and 
sometimes before death all the cranial nerves are invaded 
and degenerated on both sides. 

Pain in the back and legs, tenderness of the spine, ataxic 
gait, and a positive Romberg are probably due to the in- 
filtration of the spinal ganglia and posterior roots, as is 
also the loss of tendon reflexes which usually occurs late 
in the course of the disease. 

Cord lesions are usually caused by nodules in the men- 
inges which cause compression and softening. There is 
rarely any direct invasion of the cord sufficient to cause 
symptoms. 

The mild signs of meningeal irritation which are fre- 
quently seen are due to the invasion of the meninges and 
perhaps also to the presence of blood in the cerebro- 
spinal fluid. 

The diagnosis of sarcomatosis of the meninges will al- 
ways be difficult because of the varying clinical pictures 
which it produces. The condition, however, should be 
borne in mind whenever there are signs of increased in- 
tracranial pressure without signs of a localized growth 
and also when the symptomatology is referable both to 
cerebrum and spinal canal. Of the 32 cases included in 
this article, 31 show both cerebral and spinal symptoms, 
though one or the other may be almost negligible. The 
minimal cerebral symptom is headache, and pain in the 
back may be the only sign of spinal metastases. There 
is, however, one diagnostic sign which is almost pathog- 
nomonic of this disease; that is, the presence of “tumor” 
cells in the spinal fluid. These cells are frequently over- 
looked, especially when the spinal fluid is bloody; more- 
over, they are fragile and disintegrate so readily that it is 
difficult to make an accurate study of them. Their pres- 


ence, however, should be carefully sought whenever malig- 
nant disease of the meninges is suspected. In those cases 
in which the meningeal growth is secondary to malignant 
disease elsewhere in the body, tumor cells are also found 
in the spinal fluid, and at present there is no way of 
differentiating between these cells and those of primary 
“sarcomatosis.” Occasionally no spinal fluid is secured, 
for lumbar puncture is considered inadvisable in the pres- 
ence of increased intracranial pressure. 

In addition to the combination of cerebral and spinal 
symptoms and to the presence of tumor cells in the 
spinal fluid, there is a third feature of the disease which 
may be of diagnostic value. This is the character of the 
cranial nerve palsies. These are of the peripheral type, 
always bilateral, usually nearly symmetrical, and unas- 
sociated with signs of a brain-stem lesion. The 8th nerve 
is frequently involved first, and the 5th, 6th, and 7th 
nerves follow rapidly. Blindness occurs early, often when 
the fundi show no change sufficient to explain it. It is 
also typical of these cases that papilledema may not de- 
velop in the presence of long-standing increased intra- 
cranial pressure. Nonne* has emphasized the diagnos- 
tic importance of fluctuation of the symptoms, which was 
most marked in his case. Dandy’s method of ventri- 
culography is of value in that it reveals the almost con- 
stantly present hydrocephalus and accurately localizes 
the primary growth. Intraventricular tumors are beauti- 
fully demonstrated by this method.** 

Meningeal “sarcomatosis” may be distinguished from 
unlocalized tumors of the brain, bilateral acoustic neuro- 
mas, and neoplasms of the cord and spinal meninges by 
the presence of cells in the spinal fluid and the existence 
of both cerebral and spinal symptoms; from tuberculous 
meningitis by the longer course and the absence of fever; 
from syphilitic meningitis by the negative Wassermann 
reaction and the absence of the history and the character- 
isitic signs of syphilitic infection; and from all types of 
meningitis by the character of the cells in the spinal fluid ; 
from secondary invasions of the meninges, such as car- 
cinomatosis of the meninges, etc., only by the absence of 
any sign of a primary growth elsewhere in the body. 


SuMMARY 


1. Four cases of so-called “sarcomatosis” of the lepto- 
meninges are reported, and twenty-eight cases from the 
literature are given in abstract. The clinical and path- 
ological findings are described and analyzed. 

2. The clinical picture is composed in varying propor- 
tions of signs of increased intracranial pressure, cranial 
nerve palsies, signs of meningeal irritation and of in- 
volvement of the cord and posterior spinal nerve roots. 

3. The pathological basis is a diffuse invasion of the 
cerebral and spinal leptomeninges and the subarachnoid 
spaces by malignant neoplasms resembling sarcomas, 
which metastasize by way of the cerebrospinal fluid. 


hose 
Over 
T of 
an 
any | 
and 
sur. 

the 
Jer. 
ial 
ep 
lal 
he | 
ve 
of 
is 
50 
8 
a 
| 


72 JOHNS HOPKINS HOSPITAL BULLETIN 


= 
These growths are of doubtful origin, but many are prob- invaded along septa, no note about meninges at bage. dis 
ably gliomas. microscopically, composed of small round cells (classifieg 


4. The diagnosis depends on the demonstration of as a sarcoma). ~ 
“tumor” cells in the spinal fluid and the recognition of the Case VII. Coupland and Pasteur..—Woman of 29. stl 
clinical picture, which is variable but usually charac- with headaches and vomiting, papilledema, paralysis o - 
teristic. both 6th nerves, pain and tenderness in back, loss of knee sp 

jerks; death after 4 months. Autopsy: basal meninges of 
ABSTRACTS OF Cases From THE LITERATURE thickly infiltrated, pons, medulla, and cord invested with 

Case I. Ollivier.\—Boy of 11 years, with headache and sheath of tumor tissue, intraspinal nerve roots showing Wi 
vomiting, pains in back and_ extremities, convulsions, ac 
blindness, no paralysis; death after 6 months. Autopsy: Case \ HIT. Coupland and Pasteur.’—Girl of 4 years, bl 
large growth in 4th vent.; spinal cord ensheathed by soft with strabismus, headache, pain in back and unsteady de 
tumor tissue; no microscopic description. gait, papilledema, blindness and later bilateral ptosis: vw 

Case Il. Schultze.~—Boy of seven, with headache and death after 3 months. Autopsy: malignant infiltration of in 
vomiting, transient coma. Examination: bilateral papil- meninges at base of brain and about spinal cord, mass of be 
ledema, stiff neck and back, weakness of legs; later, con- tumor tissue in vermis, hydrocephalus; microscopically, = 


small-round-cell sarcoma. m 
Case IX. Westphal.''—Girl of 15 years with headache, 
vertigo, pain and tenderness in back, convulsions, vom. 


vulsions, recession of papilledema, death five months after 
' onset. Autopsy: tumor mass on post. surface of cerebel- 


lum, spinal meninges thickly infiltrated, lumbar cord in- 


vaded, cerebral meninges normal (?); microscopically, iting, paralysis of ocular muscles, normal optic discs, loss “ 
small round cells in fine fibrillary stroma. of knee jerks; death after 1 month. Autopsy: reddish ps 
Case III. Fox.*—Man of 22 years with a meagre his- gray thickening of pia-arachnoid from chiasm over pons de 
tory of pains in arms, later paralysis and anaesthesia of and medulla and somewhat outward over temporal lobes, u 
extremities and loss of sphincter control; death after 3 cranial nerves embedded in tumor, cord ensheathed by s 
months. Autopsy: thick layer of yellowish gray material growth but not invaded, three small nodules of tumor tis- i 
surrounding spinal cord throughout its entire extent, cord sue in left thalamus projecting into ventricle, multiple 
compressed in cervical region by a mass of growth, which tumors in lungs, considered by author to be metastases ' 
also extended over the pons and medulla and under the from cerebral growth; microscopically, round-cell sar . 
base of of the brain; microscopically, spindle-cell sarcoma. coma. . 
r 


Case IV. Hadden.*—Boy of 13 years with headache and 
vomiting, vertigo, later weakness of legs and loss of 


Case X. Lentz.'*—Man of 23 with pain in back and 
extremities, weakness of legs, tenderness over spine, de 


bladder control, convulsions, blindness, stupor; death creased knee jerks, papilledema, vomiting; death after 12 . 
after 14 months. Autopsy: opaque, gray material cover- months. Autopsy: posterior surface of cord covered by a » 
ing base of cerebellum, chiasm, and optic tracts, lumbar thin gray mass, cauda equina embedded in this tissue, ' 
and sacral cord ensheathed by same material, internal large mass in corpus callosum projecting into ventricle, . 
hydrocephalus; microscopically, round and spindle cells internal hydrocephalus; microscopically, small oval cells | : 
with interlacing fibrous bundles. (The case was described separated by fibrillated interstitial tissue, many hemor- : 
as meningitis. ) rhages. 
Case V. Bennett.*--Man of 48 years with pain in legs Case XI. Busch.'’—Boy of 9 years with headache, vom- . 
and back, later weakness and loss of knee jerks; death iting, vertigo, and unsteady gait. Examination: optic , 
from. uncontrollable vomiting after 11 months. Autopsy: atrophy secondary to papilledema, blindness, paralysis of : 
nodular infiltration of spinal pia-arachnoid and meninges right 7th nerve and left 6th, tenderness of spine, stupor; : 
at base of cerebellum, mass of tumor tissue in fourth ven- death 10 months after onset. Autopsy: malignant infil I 
tricle, softenings in frontal lobes; microscopically, round- tration of basal meninges about cerebellum, flattened 

cell sarcoma. cerebral convolutions, dilated ventricles full of yellow 
Case VI. Turner.*— Girl of 15 with blindness, headache, fluid, large tumor mass filling fourth ventricle and grow- 

vomiting, vertigo, pain and weakness in back and left leg. ing up into aqueduct, spinal meninges thickened and 
Examination: complete blindness, bilateral papilledema nodular; microscopically, sarcoma. 
with atrophy, external strabismus on right, left ptosis, Case XII. Weaver.'°—Boy of 11 years, with history of 
Examine | 


pain in left leg, some weakness of left leg and arm, no 


loss of sensibility, knee jerks Jost; later, unsteadiness of 
gait, left hemiplegia, convulsions, coma and death 10 
Autopsy: large growth filling fourth 
ventricle, internal hydrocephalus, meninges on posterior 
surface of cord nodular and infiltrated, posterior columns 


months after onset. 


headache, vomiting, vertigo, and convulsions. 
tion: coma, bilateral papilledema, blindness, nystagmus, 
convulsions, and delirium; no paralysis; death 6 months 
after onset. Autopsy: thin layer of nodular reddish tis: 
sue over base from optic chiasm to medulla, cord en- 
sheathed by tumor tissue, small mass of tumor, 5 em. in 


‘ 
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diameter, in right frontal lobe and another mass in fourth 


ventricle, internal hydrocephalus ; microscopically, small 
round cells with deeply staining nuclei, finely fibrillated 
stroma, spinal nerve roots and cauda equina all sur- 
rounded by growth, tumor cells confined to subarachnoid 
space except for a superficial invasion of posterior surface 
of cord, small nodules in lungs. 

Case XIII. Schlagenhaufer..°—Woman of 37 years, 
with hemiplegia of 5 years’ duration, development of head- 
ache and convulsions. Examination: optic atrophy, am- 
blyopia, right hemiplegia, anaesthesia of left side of face, 
deviation of jaw to left, ataxic gait, later vomiting, con- 
yulsions, coma, and death. Autopsy: diffuse malignant 
infiltration of cerebral meninges, cranial nerves all em- 
bedded in tumor masses, marked hydrocephalus, ependy- 
mal “thickening,” spinal pia also infiltrated, large tumor 
mass in center of cervical cord; microscopically, round- 
cell sarcoma. 

Case XIV. Schréder..’—Man of 26 years with head- 
ache, vomiting, loss of vision, unsteady gait, and loss of 
sexual power. Examination: papilledema, blindness, 
deafness, weakness of left 7th nerve, ataxia of legs, posi- 
tive Romberg, loss of left knee jerk, yellow spinal fluid, 
later weakness of left arm, difficulty in swallowing, de- 
lirium; death 5 months after onset. Autopsy: meninges 
of base uniformly thickened and opaque, small opaque 
nodules over convexity, Sylvian fissure filled with gray 
tissue, cranial nerves nodular and thickened, meninges 
about cerebellum and cord also thick and nodular; spinal 
roots nodular; microscopically, round-cell sarcoma. 

Case XV. Nonne.**—Girl of 16 years with convulsions, 
headache, pains in back and legs, variable loss of vision, 
unsteady gait. Examination: dilation of pupils, loss of 
vision, optic atrophy, deafness, loss of reflexes, no paraly- 
sis or anaesthesia, later bilateral paralysis of oculomotor 
muscles, left ptosis, loss of speech, stiffness of neck, delir- 
ium; death after 5 months. Autopsy: infiltration of men- 
inges at base of brain and to a lesser degree over the con- 
vexity, pia thickened over posterior surface of cord; 
microscopically, small spindle cells with large vacuolated 
nuclei, perineurium and endoneurium of the cranial 
nerves infiltrated by tumor cells, perivascular spaces 
packed with tumor cells. (This growth was classified by 
the author as an endothelioma, but his description leaves 
little doubt that it is essentially similar to the other cases 
described above. ) 

Case XVI. Rindfleisch.**7—Girl of 10 years with head- 
ache, vertigo, unsteady gait, vomiting, later convulsions, 
blindness, and severe pain in neck and back. Examina- 
tion: emaciated, apathetic child, with bilateral papille- 
dema, divergent strabismus, paralysis of right 7th nerve, 
inability to walk or stand but no paralysis or anaesthesia, 
marked stiffness of neck and general hyperaesthesia, loss 
of tendon reflexes, later coma; death 2 months after 
onset. Autopsy: convulsions flattened and sulci obliter- 


ated, no visible tumor masses but thickening of pia of base 
of brain and under cerebellar lobes, dilatation of lateral 
ventricles, large tumor in fourth ventricle, apparently at- 
tached to the roof, spinal meninges also infiltrated on 
posterior surface of cord; microscopically, round-cell sar- 
coma. 

Case XVII. Rindfleisch.*—Girl of 21 years with 
meagre history of headache, somnolence, and vertigo. Ex- 
amination: bilateral papilledema, stiff neck and positive 
Kernig, pain and tenderness in spine, unsteady gait, 
large cells with vesicular nuclei in yellow spinal fluid. 
Course in hospital: progressive weakness and emaciation, 
but no paralysis; convulsions, vomiting, loss of tendon 
reflexes, paralysis of left 7th and later of right 7th nerve, 
loss of hearing, coma; death 1 month after onset. Au- 
topsy: infiltration of pia-arachnoid at base of brain and 
cerebellum, cranial nerves obscured by tumor tissue, small 
tumor mass in third ventricle attached to surface of left 
thalamus, hydrocephalus, spinal subarachnoid space filled 
with growth which was thickest on posterior surface of 
cord ; microscopically, small-round-cell sarcoma. 

Case XVIII. Spiller.*°—Woman of 21 with headache 
and diplopia for 5 months, weakness of legs and loss of 
sphincter control for 3 months. Examination: bilateral 
papilledema, diminished knee jerks, active ankle jerks, 
bilateral Babinski, paralysis and anaesthesia of legs; 
death 5 months after onset. Autopsy: large tumor of 
cerebellum, spinal meninges infiltrated and nerve roots 
surrounded by tumor masses, two large masses in the 
cord apparently originating from the pia, only superficial 
invasion of the cord except at these points; microscopic- 
ally, small spindle cells closely packed, delicate fibrous 
stroma, very moderate degeneration of posterior columns 
of cord. 

Case XIX. Barnes.**—Boy of 13 years; history of 
headache, vomiting, and loss of vision for two years. Ex- 
amination: hydrocephalic head, old papilledema_ with 
atrophy, weakness of left 6th nerve and of right lower 
face, no paralysis or anaesthesia, knee jerks lost; subse- 
quently, convulsions, coma, and death. Autopsy: base of 
brain covered from chiasm to meduila by a thin layer of 
pink tissue extending laterally to temporal lobes and over 
under surface of the cerebellum ; cranial nerves embedded 
in this growth but not atrophic, Gasserian ganglia en- 
larged and soft, spinal cord surrounded by a thin sheath 
of pink, nodular tissue, posterior root ganglia enlarged 
and roots of cauda equina studded with tumor nodules, 
large mass of tumor in anterior horn of left lateral ven- 
tricle, extending forward in one place to external surface 
of cortex; several small implantations in left lateral ven- 
tricle and in third and fourth ventricles ; microscopically, 
spindle cells with large oval nuclei and a comparatively 
small amount of cytoplasm, arranged in whorls, some 
large deeply staining multinuclear cells scattered irregu- 
larly through the tumor; all nerve roots infiltrated, mod- 
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erate degeneration shown by the Marchi stain, definite 
ascending degeneration in the posterior columns of the 
cord, most evident in the Weigert preparations. 


Case XX. Dercum.**—Boy of 17 years with headache, 
nausea, and pains in legs. Examination: bilateral papil- 
ledema, palsy of right 5th, 7th, and 8th nerves, knee jerks 
diminished, legs somewhat weak, gait ataxic, Romberg 
positive, spine tender, neck stiff; death 3 months after 
onset. Autopsy: growth filling fourth ventricle, infil- 
tration of spinal meninges, most marked on the posterior 
surface, superficial invasion of cord along perivascular 
spaces, some degeneration in posterior columns of cord, 
cerebral meninges also infiltrated ; microscopically, round 
and spindle cell sarcoma. 


Case XXI. Griinbaum.?°—Man of 30 with pain in back 
and left leg, dimness of vision, vertigo and vomiting. Ex- 
amination: bilateral papilledema, internal strabismus, 
diplopia, some ataxia of arms, paralysis of left leg, weak- 
ness of right leg, wasting of calf muscles, some loss of 
pain sensibility over legs, bilateral Babinskis, and ankle 
clonus; later, convulsions, loss of knee jerks; death 2 
Autopsy: meninges at base and 
under cerebellum thickened, masses of tumor tissue on 


months after onset. 


either side of pons, several masses in right lateral ven- 
tricle, ventricular ependyma thickened, spinal cord and 
roots thickly ensheathed by growth, optic nerves infil- 
trated by tumor cells; microscopically, small round cells 
and large cells with oval nuclei arranged in bands; class- 
ified as a sarcoma or possibly as an endothelioma. 


Case XX.il. Rosenblath.*’—Man of 22 with headache, 
vomiting, vertigo and loss of vision; also, weakness of 
legs and loss of sphincter control. Examination: great 
loss of vision, bilateral papilledema, stiff neck and tender- 
ness of spine, paralysis and atrophy of legs, knee jerks pre- 
served, cutaneous sensibility lost below 4th rib; later, 
weakness of arms, delirium and death after 6 months. 
Autopsy: cerebral convolutions flattened, meninges at 
base and about chiasm thickly infiltrated, large growth 
filling 4th ventricle and invading medulla, cord surround- 
ed and compressed by tumor growth, posterior columns 
degenerated; microscopically, small round cells with 
deeply staining nuclei arranged in alveoli in some places ; 
classified as a sarcoma. 

Case XXIII. Rach.**—Girl of 4 with headaches and 
convulsions followed by paralysis of the right side; later, 
vertigo, and vomiting. Examination: bilateral papille- 
dema, nystagmus on deviation to right, cerebellar ataxia 
generalized tremor, spastic-ataxie gait, unsteady station, 
knee jerks increased, bilateral ankle clonus, and Babin- 
ski; death 11 months after onset. Autopsy: tumor mass 
in 4th ventricle, involving right cerebellar lobe, meninges 
about cerebellum and cord infiltrated, hydrocephalus; 
microscopically, small spindle cells (classified as sar- 
coma). 


Case XXIV. Rach.**—Boy of 344 with vomiting, wea, 
ness of limbs and convulsions. Examination: fundi nega. 
tive, other cranials negative, flaccid weakness of arms 
spastic weakness of legs, knee jerks increased; death 1) 
weeks after onset. Autopsy: large tumor in 4th ventricle, 
meninges of base and about cerebellum infiltrated, hydro. 
cephalus, spinal meninges thickly infiltrated, posterior 
columns of cord invaded ; microscopically, sarcoma. 

Case XXV. Batten.*°—Boy of 10 with headache, ang 
vomiting. Examination: bilateral papilledema, diplopia, 
some loss of vision, deaf in left ear; later, convulsions, 
complete deafness and blindness, photophobia, positiye 
Kernig, stiff neck, weakness of left 7th, Joss of tendon 
reflexes, no weakness of extremities, no anesthesia, many 
lymphocytes and “endothelial” cells in spinal fluid; coma 
and death 9 months after onset. Autopsy: meninges over 
base and temporal lobes thickened, cerebellar meninges 
also infiltrated, large growth filling 4th ventricle, medulla 
and cord surrounded by tumor tissue, cauda equina and 
spinal roots nodular, superficial infiltration of cortex and 
posterior columns of cord by tumor cells, perivascular 
spaces of cortex full of tumor tissue; microscopically, 
round and oval cells with fine fibrous stroma; classified 
as a sarcoma. 

Case XXVI. Markus.*’--Woman of 47 years with pain 
in the back, headache, and stiff neck. Examination: optie 
nerve heads normal, weakness of right 7th nerve, vertigo, 
unsteady gait, slurring speech, poor memory, active re 
flexes; later, stupor, symmetry of face, slight bilateral 
ptosis, yellow spinal fluid with 60 cells, no paralysis, no 
fever, coma; death 6 months after onset. Clinical diag. 
nosis: general paresis. Autopsy: diffuse, malignant in- 
filtration of pia of brain and cord, “granular ependymni- 
tis,” perivascular spaces filled with tumor cells; micro- 
scopically, similar to cases previously described ; classified 
by author as endothelioma. 

Case XXVII. Cassirer.**—Middle-aged woman, with 
loss of vision, headache, and vomiting. Examination: 
bilateral papilledema with atrophy, greatly diminished 
vision, impairment of hearing, paralysis of left 6th nerve, 
positive Romberg, later, loss of left corneal reflex, an 
aesthesia of left side of face, blindness, unsteady gait, 
coma, convulsions; death 8 months after onset. Autopsy: 
hydrocephalus and oedema of brain, malignant infil 
tration of pia, thickest over left angular gyrus and in 
ferior surface of cerebellum on left, Gasserian ganglia 
invaded and cranial nerves 5, 6, and 7 swollen and infil 
trated, perivascular spaces over cortex packed with tr 
mor cells, spinal meninges also infiltrated, proliferation 
of subependymal tissues showing many “amoeboid glia 
cells ;” microscopically, round-cell sarcoma. 

Case XXVIII. Cassirer.°—Man of 30 years with 
diplopia, headache, vomiting, vertigo, unsteady gait, and 
loss of vision. Examination: bilateral optic atrophy, and 
blindness, paralysis of jaws and difficulty in swallowing, 
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loss of tendon reflexes ; later, atrophy of masseter muscles, 
with reaction of degeneration, divergent strabismus, bi- 
lateral ptosis, paralysis of left 7th nerve, no ataxia, weak- 
ness, or anaesthesia of extremities; loss of consciousness 
at intervals, coma, death 5 months after onset. Autopsy: 
hydrocephalus and oedema of brain, malignant infiltra- 
tion of pia, most marked at base, infiltration of cranial 
nerves and perivascular spaces in cortex, spinal men- 
inges also infiltrated; microscopically, round-cell sar- 


coma. 
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A CASE OF ARSENIC DERMATITIS IN A CHILD, TREATED WIT 
SODIUM THIOSULPHATE 


By R. Buee, M. D. and Caspar Forkorr, M. D. 


(From the Department of Pediatrics, The Johns Hopkins 
University and Hospital) 


Since the introduction of arsenic compounds in the 
treatment of syphilis quite a number of skin reactions 
following their use have been reported, which have proved 
to be among the most distressing of the untoward effects 
of the drug. The eczematous and exfoliative type of erup- 
tion is peculiarly chronic and obstinate, in spite of all 
forms of treatment, and Moore and Keidel’ report a 
mortality of 27°% in a group of such cases. 

Recently we have observed a very interesting instance 
of severe dermatitis in a child following the administra- 
tion of arsenic, and a remarkable therapeutic result from 
the use of sodium thiosulphate. 


Report 


O. H.: A white female child, two years and three months 
of age, was first seen in the dispensary of The Harriet 
Lane Home on August 2, 1923. She was brought for ex- 
amination because of the family history of syphilis. The 
father had had tabes for 11 years. The mother had had 
four still-born children and several miscarriages. There 
were two apparently normal children besides the pa- 
tient. The family could give only very meagre informa- 
tion concerning the child’s early history, but denied that, 
as an infant, she had shown any of the symptoms of 
early hereditary syphilis. She had always seemed to be 
a normal child and had remained well. 

When first seen there was no evidence of syphilis on 
physical examination. She was a robust, healthy looking 
child and there were no physical findings of importance. 
Nevertheless, the Wassermann Reaction with the blood 
was strongly positive. 

On August 7, 1923 she received 0.22 gm. sulfarsénol 
(R. Pluchon) intramuscularly (buttock). There was no 
recognizable reaction following this treatment. Subse- 
quently she received six injections of the same amoun 
of the drug, at intervals of one week. The drug was 
administered according to the routine used in The Harriet 
Lane Home.’ 

Following the second treatment there were noticed over 
the body several superficial skin lesions which were dis- 
crete, covered with scabs, and surrounded by small red 
These were considered to be impetigenous; 


» 


zones. 


they were treated locally and the sulfarsénol treatments 
continued. These lesions disappeared quickly and were 
thought to be of no consequence. The sixth treatment was 
given on September 11, 1923 and, according to the plan of 


treatment she was given mercurial ointment (Unguen. 
tum Hydrargyri Dilutum U. 8. P.) to be used by inune. 
tion for the following two months, during which time the 
arsenic therapy was to be omitted. 


However, on September 25th, the child was brought to 
the dispensary on account of a skin eruption which had 
been noticed a few days previously. It consisted of seat. 
tered papules and some scaly and encrusted lesions over 
the buttocks and extremities. The patient was made very 
uncomfortable because of marked burning and itching, 
She had slight fever (101°F). Ointment was applied 
locally. 


She was brought back three days later because the 
condition had become more severe. The skin was much 
inflamed and very sensitive. The dermatitis was exten. 
sive, consisting of many encrusted, scaly, and some ravw, 
weeping lesions with an inflammatory reaction around 
them. They were for the most part confluent and the 
reaction was most severe over the face, lower abdomen, 
buttocks, lower back and extremities. The itching was 
iniense and the general appearance was one of severe in- 
toxication. She was admitted to the hospital at this 
time (September 28, 1923). 

The general physical examination revealed no addition- 
al striking abnormalities. The nutrition was good and 
the weight was 24 pounds, 11 ounces. The urine was mod- 
erately abundant and contained a trace of albumin and 
acetone, but no casts or blood. Examination of the blood 
showed no anemia. White blood cells 14,400 with poly- 
morphonuclears 64%, eosinophiles 4%, lymphocytes 19%, 
large mononuclear-transitional group, 12%. The red 
blood cells were normal in appearance—no stippling, no 
»bnormal forms. 


Treatment.—At first local applications of 3% ammo 
niated mercury ointment were used, the hands being re- 
strained to prevent scratching, but after six days there 
was no recognizable change in the condition. The pa- 
tient was suffering markedly from the itching, and ap- 
peared very ill. The first photograph shows the condi- 
tion four days after admission. 


It was then decided to try the effect of sodium thiosul- 
phate intravenously in the dosage recommended by Mc- 
Bride and Dennie.* The child at this time weighed 24 
pounds, 11 ounces (11.2 kg.) and on October 4th was 
given 0.15 gms. sodium thiosulphate (0.05 gm. per 1 cc. 
distilled water) intravenously. On October 5th she was 
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given 0.2 gm.; on October 6th 0.3 gm.; on October Sth 
0.45 gm.; and on October 10th an attempt was made to 
give 0.6 gm. but successful puncture of her veins, diffi- 
cult from the first, proved impossible, and the attempt 
was discontinued after 0.25 gm. had been given. 
Following the first treatment there was unmistakable 
improvement in the skin condition. The inflammatory 
reaction around the lesions became less marked, there was 
less sero-sanguineous discharge and itching practically 
ceased. The change after two treatments was remarkable. 
Practically all the lesions had healed, most of the crusts 
had fallen off, and the former bright red appearance of 
the zone around the lesions had disappeared completely. 
The change is well shown in the photographs taken at this 
time (Oct. 6th). On October 10th, at the time of the last 
attempted treatment, there were only brownish red areas 
of pigmentation to show that there had been any skin 
She was kept in the hospital until October 


abnormality. 
16th. 

When seen on October 25th (9 days after her dis- 
charge) practically all of the pigmentation had disap- 
peared, and the skin was everywhere smooth and soft. 
She weighed 28 pounds, 6 ounces, and appeared to be in 
perfect health, except for a mild coryza. The blood ex- 
amination at that time showed: White blood cells 20,000 
with polymorphonuclears 37.5%, eosinophiles 7.5%, 
lymphocytes 410, large mononuclears-transitional group, 
14%. 

COMMENT 

In 1920 P. Ravaut * recorded the first cases of arsenic 
dermatitis in which sodium thiosulphate was used. The 
skin lesions in his cases had followed the use of neoar- 
sphenamine, and this treatment was suggested on the 
theory that the reaction depended on the toxic oxidation 
products of arsphenamine in the body, and that, there- 
fore, a non-toxic reducing agent would be the rational 
antidote. 

Recently McBride and Dennie* have reported a series 
of cases treated with sodium thiosulphate intravenously 
with remarkable results, and explain the action of the 
drug on a sounder chemical basis. They base their ther- 
apy on the previously known fact that the reaction is due 
to the arsenic, and is relatively independent of the type 
of arsenic compounds used, and therefore argue that the 
condition can best be combated by rendering the arsenic 
inert in some way, such as by precipitating it in the tis- 
sues as the insoluble sulphide. 


Sodium thiosulphate, a non-toxic reducing agent, in the 
process of oxidation frees ionic sulphur which, reacting 
with arsenic or the heavy metals, precipitates the sul- 
phide. This is very insoluble, and in the body is almost 
absolutely inert. The arsenic is, therefore, quantitatively 
removed as far as further chemical or physiological action 
is concerned. 

The case at hand is of particular interest for several 
reasons. It is well recognized that arsenic compounds 
are well tolerated by children. This patient is the first 
seen in The Harriet Lane Home who has shown this type 
of reaction following the administration of arsenic com- 
pounds. 

It is stated that mild unrecognized skin reactions fre- 
quently occur early in the course of treatment in those 
patients who later develop a definite dermatitis due to 
arsenic. In this particular case it seems difficult to asso- 
ciate the eruption noted early with the later severe der- 
matitis. It is, however, possible that it may have been 
the first manifestation of the reaction to the drug. Cer- 
tainly one must always look upon the occurrence of any 
abnormal skin condition during a course of arsphe- 
namine and allied compounds as a possible warning that 
the drug is not being well tolerated. 

It is felt that all the usual precautions in the use of the 
drug were observed in this case. At the time of each 
treatment every child is examined and a note made about 
any symptoms that followed the last treatment. Accord- 
ing to the plan used, a suflicient amount to treat from 
6 to 12 patients is dissolved in water contained in one 
vessel, so that the drug from one ampule is given to sev- 
eral patients on the same day. This excludes the possi- 
bility, always to be considered, that some change had 
taken place in the drug, inasmuch as none of the other 
patients showed anything abnormal. 


SUMMARY 

The case reported is that of a child, two years and 
three months old, who after six injections of suifarsénol 
developed a marked eczematous and exfoliative type of 
dermatitis, which responded well to intravenous injec- 
tions of sodium thiosulphate. The drug was given in 
four graduated doses, a total of 1.35 gms. being sufficient 
to cause practically complete disappearance of the skin 
lesions in the course of six days. 

BIBLIOGRAPHY 
1. Moore and Keidel: Arch. Int. Med., 1921, XXVIII, 716. 


2. Boone and Weech: Am. J. Dis. Child., Jan., 1924. 
3. McBride and Dennie: Arch. Derm. and Syph., 1923, 


Vil, 63. 
4. P. Ravaut: Presse médicale, 1920 (Juin 28), XXVIII, 73. 


The Johns Hopkins Hospital Bulletins are issued monthly. They are printed by MEYER 4 THALHEIMER, Baltimore. 


Subscrip- 


tions, $4.00 a year (foreign postage, 50 cents), may be addressed to the publishers, THE JOHNS HOPKINS PRESS, BALTIMORE; 


single copies will be sent vy mail for fifty cents each. 


| 
| 
| 
} 


78 JOHNS HOPKINS HOSPITAL BULLETIN 


[ No. 397 


IMPETIGO CONTAGIOSA IN CHILDREN—ITS ETIOLOGY AND 
TREATMENT 


By D. T. Smirx and E. L. Burky 


(From the Harriet Lane Home of the Johns Hopkins Hospital 
and the Departments of Pediatrics and Pathology of 
the Johns Hopkins University) 


I.—Er10LoGy 


The following study was made on nine cases of impetigo 
and one case (W. J.) of chicken-pox, in which the vesicles 
resembled those of impetigo. A diagnosis was made from 
the characteristic appearance of the lesions. 

The material for bacteriological study was taken from 
the unbroken vesicles, after the surface had been cleansed 
with alcohol and iodine, by aspirating the vesicular con- 
tents with a sterile syringe and needle. All bacteriolog- 
ical studies were begun within three hours after the col- 
lection of the material. 

Methylene blue and Gram stains were made of the 
exudates, and the material was cultured on blood agar 
both by streaking and also in poured plates according to 
the method of Brown:' At the end of 24 to 48 hours, 
fishings were made into hormone bouillon and the morph- 
vlogy of the organisms determined from the plates and 
from the growth in bouillon. When streptococci were 
found, at least 10 fishings were made into the bouillon. 
These cultures at the end of 24 hours were used for seed- 
ing Hiss serum water sugar media in which the fermenta- 
tion properties were determined. 

Hemolytic streptococci were found in 6 cases, hemo- 
lytic staphylococcus aureus in 3 cases, while the cultures 
from the case of chicken-pox were negative. The strep- 
tococci were uniform in their hemolytic properties, pro- 
ducing a zone of beta hemolysis of about 3 mm. Four of 
the strains were Str. pyogenes and two were Str. infre- 
quens according to the classification of Holman.? In 
hormone bouillon, their growth varied from an even 
smooth emulsion to a flocculent or sandy precipitate type. 
The smooth growth was composed of short chains and 
zooglea-like masses which stained faintly and greatly pre- 
dominated over the chain forms. The flocculent or sandy 
type of growth was composed of twisted chains and mass- 
es of organisms that were usually larger and more heav- 
ily staining than those of the smooth type. The flocculent 
type often agglutinated spontaneously. 

No differential cultural studies were made of the staphy- 
lococci except to note their morphology, hemolytic pow- 
ers on blood agar and pigment production. They were 
indistinguishable in regard te these characteristics. 


* Brown, J. H.: The Use of Blood Agar for the Study of 
Streptococci, New York, 1919, Monograph No. 9, Rockefeller 
Institute for Medical Research, 

7Holman, W. L.: The Classification of Streptococci. Jour. 
Med. Res., Boston, 1916, XXXIV_ 377. 


A streptococcus antiserum was prepared from strain 
A.V. by injecting increasing doses of living, 18-hour, 
hormone bouillon cultures into a rabbit at intervals of 
one week for twelve weeks. This serum agglutinated its 
homologue in dilutions of 1:5000 and all of the other 
streptococcus strains, except one, to some degree. All of 
these cultures, except one, were also agglutinated by an 
antiserum prepared in this laboratory from a strain of 
streptococcus isolated at autopsy from a case of periton- 
itis. The homologous strain, however, completely removed 
all of the agglutinins from the serum after absorption, 
while none of the other strains were capable of absorbing 
any agglutinins from the immune serum. The method of 
Norton * was used for the absorption tests. 

The usual difficulties found in agglutinating strepto 
cocci were encountered in the tests. The antigens occas- 
ionally agglutinated spontaneously, and at no time did 
one feel sure that the results observed were not arte 
facts, even though the controls were entirely satisfactory. 
This feeling of uncertainty concerning the reliability of 
the agglutination tests was substantiated by the absorp 
tion results. 

From these results, it was evident that there was no 
serological unity among the strains isolated. The sugar 
fermentation tests, likewise, showed an absence of unity. 

Serologically, the staphylococci were also heterologous, 
since one strain (E. W.) was agglutinated by, and ab 
sorbed completely, the agglutinins from a serum pre 
pared in this laboratory from an osteomyelitis strain, 
while the other two were not affected by this serum. 

Serum was collected from four of the children at the 
time of culture of the skin vesicles. None of these sera 
had any agglutinins for their homologous strains and, in 
addition, one (A. V.) had no bactericidal powers. One 
patient (T. B.) was treated with an autogenous vaccine. 
Her lesions disappeared but no agglutinins were demon- 
strable in her serum after the treatment. 

The streptococci are of low pathogenicity and of rather 
fixed virulence. In studying the protective value of the 
immune serum made from the A. V. strain, an attempt 
was made to raise the virulence of this strain by animal 
passage. The strain was passed through a series of 10 
mice and at the end of the passage the virulence had in- 
creased 20 times; that is, a dose of 0.1 c.c. of a 24-hour 

* Norton, J. F.: Serologic Relationship in the Streptococcus 
Viridans Group. Influenza Studies, XI. J. Infect. Dis., Chi- 
cago, 1923, XXXII, 37-41. 
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hormone broth culture of the organisms isolated from the 
tenth mouse was fatal for mice, whereas 2.0 ¢.c. of the 
original cuiture was required to produce death. In two 
other similar series of mice, it has been so far impossible 
to increase the virulence of this strain beyond this point. 

Fresh material from patient (K. 8S.) was inoculated into 
the skin of the volar surface of the forearm of one of us, 
py scratching the skin with the needle used for withdraw- 
ing the pus and then placing a drop of the exudate on this 
area and again lacerating with the needle. The abrasion 
made in this way would have been sufficient to produce 
vaccination with small-pox virus. There was no reaction 
following the inoculation. 

Two rabbits were inoculated with fresh material from 
two patients, one of streptococcic and the other of staphy- 
lococcic origin, by nicking the cornea and lacerating a 
shaved area on the belly with the aspirating needle and 
rubbing in the infected material. This was done after 
the method of Levaditi* to determine the possible pres- 
ence of a filtrable virus. The results were negative. 


II. TREATMENT 


An ointment of ammoniated mercury of one-third of 
the usual pharmacopeial strength has been used as the 
routine treatment of these cases of impetigo in the Har- 
riet Lane Dispensary during the past ten years. It has 
been efficacious except in a small proportion of the cases. 
In the latter, the lesions have continued to spread for 10 
days or even longer. No explanation for this difference in 
behaviour could be found until the cases were studied 
bacteriologically. Five of the six patients, from whose 
lesions streptococci were isolated, were cured in an aver- 
age of one week apiece. In the sixth patient, the lesions 
healed rapidly, but the disease continued to recur, until 
an autogenous streptococcus vaccine was given. The 
three patients from whom staphylococci were isolated 
proved to be very resistant to treatment. New lesions 
continued to form and the area of involvement grew larger 
even when covered with mercury ointment. It required 
an average of 3 weeks each to cure these patients. It was 
not possible to predict with any degree of certainty from 
the type of lesion observed whether the cultures would 
contain staphylococci or streptococci. But after applying 
ammoniated mercury to the lesions for 48 hours one could 
predict the results with assurance. If the lesions had 
practically disappeared the cultures would contain a 
streptococcus, whereas, if there was but little improve- 
ment or an actual extension of the disease, a staphylo- 
coccus would be found. 

It became necessary to search for a more efficient 
method of treatment for those cases with which staphylo- 


* Levaditi, C., Harvier, P., and Nicolai, S.: Etude expériment- 
ale de l’encéphalite dite ‘“‘léthargique.”” Deuxiéme Mémoire 
(Suite). 


Ann. d’l’inst. Pasteur, Paris, 1922, XXXVI, 105. 
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cocci were associated. Argyrol, silver nitrate, zine sul- 
phate and yellow oxide of mercury were tried without 
success. Then it was decided to try gentian violet, be- 
cause Churchman ® had shown that this dye was highly 
bactericidal for staphylococci in the knee-joints. We 
used a 5% solution of gentian violet in 20% alcohol. The 
unruptured vesicles were opened, old scabs removed, and 
the entire area painted with a swab saturated with the 
gentian violet. The stain dried very quickly. Then the 
painted area was covered with a thick layer of mild oint- 
ment, such as vaseline or boric acid, and bandaged. The 
bandage was allowed to remain undisturbed for two 
days. When removed, it was found that most of the ex- 
cess of gentian came away with the ointment, leaving 
the lesion only slightly stained. 


Seven cases were successfully treated by this method. 
These seven cases were not included in the series of ten 
described above because the organisms recovered in the 
majority of these cases came from broken vesicles. In 
six of these seven cases, the cultures contained staphy- 
locci and the other one, streptococci. The average length 
of time required to cure each of these seven cases was 
six days. To make the test as conclusive as possible, both 
gentian violet and ammoniated mercury were used simul- 
taneously on each of these patients. After cultures had 
been taken, one half of the lesions were covered with am- 
moniated mercury ointment and the other half painted 
with gentian violet and covered with sterile vaseline. The 
whole area was then bandaged for 48 hours. At the end 
of this time, in all six cases from which staphylococci had 
been isolated there was marked improvement in the area 
treated with gentian violet, while the part covered with 
ammoniated mercury showed little or no betterment. The 
gentian violet was then applied to both sides and recovery 
resulted in from 3 to 5 days. In the one case from which 
streptococci were isolated the two sides recovered at about 
the same rate. From this we conclude that gentian violet 
is equally as effective as ammoniated mercury in the treat- 
ment of impetigo associated with streptococei and much 
superior to it in the treatment of staphylococcus impetigo. 

Gentian violet is not irritating to the skin in the concen- 
tration used. The patients never objected to it being 
applied, even on a raw and tender area. No toxic symp- 
toms were ever observed from absorption of the drug al- 
though in one case the painted area was fully one-fourth 
of the surface area of the body. In addition to killing the 
organisms, the gentian violet seemed to have a specific 
stimulating effect on the regenerating epithelium. 

It is important always to apply some kind of ointment 
over the gentian violet to keep the surface moist and to 
prevent scab formation. 


* Churchman, J. W.: Gentian Violet in Treatment of Purulent 
Arthritis. Jour. Am. Med. Assn., Chicago, 1920, 75: 583. 
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Impetigo is a rather common disease among children of 


It is also possible that impetigo is caused by an un- 
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ex’ 
SUMMARY | 
| Serological reactions of the organism | Serological 
Sex, color, oO i 
Patient ieclated Streptococcus | Peritonitis | Osteemyelitis | Treatment Remarks in 
| serum (A. V.) | serum serum in 
A. V. Female Streptococcus | Agg. 1:5000 | Agg. 11:1280 Agg. neg. Ammoni- | Organism of low viry. | 
33715 white hemolyticus | Absorp. Absorp. | Bactericidal ated lence. tw 
9 yrs. pyogenes complete negative | reaction neg. mercury la 
T. B. Female | asin A. V. | Age. neg. Agg. neg. | Agg. neg. Chronic recurring case. to 
? white | | Absorp. Absorp. | before and Vaccine Organism  agglutinates as 
id yrs. | negative negative | after vaccine spontaneously. 
Ss. V. Male _ | Strep. infre- | Agg. 1:1500 | Agg. 1:1500 | | Agg. neg. | Ammoni- | Brother of A. V. a 
33804 white quens hemo- | Absorp. | Absorp. | | ated 
12 yrs. | lytic. negative | negative | | mercury ag 
An. V. | Male | asin S, V. Agg. 1:500 | Agg. slight | | | Ammoni- Brother of A. V. oa 
34183 white | Absorp. Absorp. | ated 
| 7 yrs. negative negative | | mercury 
B.B. | Female | asin A. V. | Agg. 1:1000 | Agg. 1:1000 | | Ammoni- | Exudate to skin and 
34421 white | Absorp. Absorp. | ated cornea of rabbit. 
3 yrs. | negative negative mercury Results negative. 
K.S. | Male | asin A.V. | Agg. slight | Agg. slight | | Ammoni- | Exudate to skin of man. 
30476 | white | | Absorp. Absorp. | ated Results negative. 
| 3 yrs | negative | negative | mercury 
W. J “Male | | Chicken-pox vesicles re- 
? | white | sembling impetigo, 
3 mos | | | 0 
E. W. | Female | - Staph. } | Agg. 1:600 Agg. neg. | Ammoni- | Infection of one month's 0 
33948 white | aureus, | | Absorp. | ated duration. g 
| 2 yrs. | hemolytic | complete | mercury ‘ 
R. L. | Male | asin E. W. Agg. neg. | | Ammoni- | Exudate to skin and t 
31436 | white | | ated cornea of rabbit. 
| mercury | Results negative. a 
E. W. Male | asin E. W. | Age. neg. Ammoni- | Infection of 45 days’ 
31540 white | | ated | duration. 1 
8yrs. | | mercury | 
III. Discussion mer,’ who have found streptococci and staphylococci in 
phy 
pure and in mixed cultures together with diphtheroids. 


the congested districts of Baltimore. It has a seasonal 
variation, being much more common in the summer 
months when children play together in the streets than 
in the winter when they are more or less isolated. At 
times the cases are very numerous in the dispensary, al- 
most constituting a mild epidemic, while at other times 
none are seen for several weeks. From fully one-half of 
these patients it is possible to obtain a history of contact 
with another child having the disease. Other cases ap- 


known specific virus and that the organisms isolated from 
the skin are merely secondary invaders and dependent 
upon the local flora of the skin. We were not, however, 
able to produce any such manifestations of a virus, in 
animals by the methods previously mentioned. 

If we eliminate the possibility of a specifie virus, we 
are confronted with a mixed bacterial flora of consider- 
able variation which is to be considered as the cause of 


pear to have developed following a cut or a bruise. Im- impetigo. It seems unlikely that three different species 
petigo frequently follows scabies and varicella. Most of of bacteria, such as those previously mentioned, can be 


the patients appear to be capable of transmitting the dis- 
ease to other children by direct and intimate contact. As 
a rule, the mother does not contract it, although other 
It does not produce per- 
manent immunity because second attacks may occur. 
Since we have found streptococci and staphylococci in 
pure culture in our series of cases, it would seem that 
impetigo cannot be ascribed to any serological or cultural 
species of organism or to any genus of cocci. This finding 
agrees with those of Farley and Knowles ° and of Bom- 


children in the house may do so. 


‘apable of producing clinical manifestations which are 
indistinguishable. It seems more likely that the organ- 
isms found in the vesicles are merely the predominating 
species of the skin or the immediate environment of the 
infected individual which penetrate the tissues to a slight 


* Farley and Knowles: Thirty Cases of Impetigo with Special 
Reference to the Type of Streptococci Isolated. Arch. Derm. 
& Syph., Chicago, 1921, III, 753. 

* Bommer, S.: Bakteriologische Untersuchungen bei Impetigo 
Contagiosa. Derm. Ztschr., Berlin, 1923, XXXIX, 143. 
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extent following some known or unknown injury to the 
skin. 

We have isolated, from three children in one family 
infected with the disease, one strain of streptococcus 
which is culturally and serologically different from the 
two strains isolated from the other two children. This 
lack of unity among closely related infections would seem 
to indicate the presence of factors other than bacterial 
as the primary cause of the disease. 

Furthermore, the slight penetration of the organisms 
and the ease with which they are destroyed by chemical 
agents and their low grade of virulence would seem to in- 
dicate their inability to act as primary invaders. 


| 


IV. ConcLusions 

1. In a series of 9 cases of impetigo contagiosa, hemo- 
lytic streptococci were isolated in 6 and staphylococcus 
aureus in 3 instances. 

2. The streptococci are not of the same group either 
serologically or culturally. 

3. The staphylococci are not of the same serological 
group. 

4. Ammoniated mercury ointment (one-third the usual 
strength) is a very effective treatment for the strepto- 
coccus but not for the staphylococcus cases. 

5. Gentian violet (5%) is very effective in the treat- 
ment of both staphylococcus and streptococcus impetigo. 


FURTHER STUDIES ON BLOOD GROUPING 


Il. THE VARIED TYPES OF “GROUP IV” BLOOD * 
By C. G. Gururis and J. F. Passe 


(From the Medical Laboratory of the Lawrenceville School) 


It was pointed out in a former report * that a knowledge 
of their actual agglutinin-agglutinogen content is the 
only adequate basis for the classification of bloods into 
groups. Attention was also called to the fact that the 
tests in common use furnish insufficient information for 
this purpose as they were devised in the belief that there 
are only four groups and only two agglutinins in human 
blood, both of which assumptions have been shown to be 
incorrect. In that report it was stated that 
.........by the methods in general use, every blood is bound 
to fall into one of the four accepted groups; but within some, 
perhaps within each of these four groups, are included bloods 
of diverse sorts, having sufficient in common to secure assign- 
ment to the same group but enough dissimilarity to manifest 
incompatibility, oftentimes on cross-matching or on trans- 
fusion, but which may escape recognition even then. 

In the present communication are considered some of 
the different types of blood which we have found included 
in that comprehensive collection known as “Group IV” 
(Janskf¥ “Group I’). 

In his oft quoted but infrequently consulted report, 
Jansky * presented some very interesting tables showing 
the reactions of the sera from 30 persons against their 
own red cells and against those of 69 other persons. These 
tabulated results of 3160 tests reveal some striking ex- 
ceptions to the division of all human bloods into four 
isoagglutinin groups as proposed by Jansky. These ex- 
ceptional bloods were discussed in some detail in a pre- 
vious report,’ but those which concern us at present may 
be briefly mentioned here. The red cells of one of 
them (No. 7627-S. J.) were tested against the 30 sera 
comprising representatives of Jansky’s four groups but 
were agglutinated only by the sera of his “Group I” 
(Moss “Group IV”). What kind of cells were those which 
were susceptible only te the action of “Group IV” serum? 


| 
| 
| 
| 


Assuredly they could not properly be assigned to any of 
the other accepted groups. What was the agglutinogen 
in those cells which did not react with either agglutinin 
A in the serum of “Group II” or agglutinin B in the serum 
of “Group III”? Evidently the corresponding aggluti- 
nin was present in the serum of “Group IV.” Concerning 
the agglutinin content of this blood (No. 7627-S. J.) we 
have no information as only the reaction of the red cells 
is recorded, but the experienc. to be reported in this 
paper would enable us to hazard a surmise. 

Another unusual blood was that of patient No. 7524— 
I. B., assigned by Jansky to “Group III” but evidently 
erroneously so classified, as the red cells were aggluti- 
nated by none of the 30 sera which included representa- 
tives of each of his four groups. This behavior of the red 
cells alone would be sufficient to assign the blood to 
“Group IV.” The serum of No. 7524—F. B. agglutinated 
the erythrocytes of all members of “Group I” and “Group 
II” in the series, but gave a positive reaction with the 
cells of only 6 out of 19 members of “Group III.” What 
sort of a “Group 1V” blood was that—for it evidently 
partakes much more of the peculiarities of this group 
than of the one to which Jansky assigned it—which ag- 
glutinated the cells of “Group I” and “Group II” but 
which exercised a selective action against those of “Group 
III”? Obviously there must have been an agglutinogen, 
present in some and absent in other members of “Group 
III,” capable of uniting with the agglutinin in this serum ; 
but what was the agglutinin? 

Unger,® in 1921, reported that he had occasionally en- 
countered sera having the ability to agglutinate the cells 
of “certain Group IV donors.” This he attributed to the 


* Submitted for publication, Nov. 28, 1923. 
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action of a “minor” agglutinin as distinguished from the 
“major” agglutinins responsible for the orthodox behavior 
of the four accepted groups. His words were as follows: 

It is believed commonly that the cells of Group IV cannot be 
agglutinated by any serum. A person of this group is accepted 
as a ‘universal donor.’’ By this term is meant a donor who in 
an emergency may furnish blood to any patient regardless of 
group, on the theory that danger arises only when the donor's 
cells are agglutinated and that agglutination of the patient's 
cells may be disregarded. In nine patients, however, serum 
was found to agglutinate cells of certain Group IV donors. Six 
of these patients belonged to Group IV, one to Group II, and 
in two others unfortunately the type was not determined. A 
result of this kind demonstrates the inadequacy of ‘‘typing’”’ 
merely the patient, and the necessity of testing the blood of 
donor and patient one against the other. Five patients showed 
the phenomenon of autoagg!utination—that is the cells of the 
patient were agglutinated by his own serum; the four others 
apparently contained ‘‘minor’’ agglutinins for Group IV cells 
hens aie For patients whose blood contains minor agglutinins 
for Group IV cells, search must be made until a proper donor 
is found. 


What was the agglutinogen possessed by these “Group 
IV” cells? Concerning the nine sera which agglutinated 
the cells of these “Group IV” donors, we learn that’ six 
belonged to “Group LV,” one to “Group IL” and two were 
not classified. Only five of the nine sera were found to 
contain an autoagglutinin; the other four were, in all 
probability, instances of feeble isoagglutination such as 
may occur with sera of low potency when tested at an 
unfavorable temperature.* As all but three of nine sera 
belonged to “Group IV,” at least one of the four sera 
which contained an isoagglutinin for “Group IV” cells, 
must have belonged to “Group IV.” We thus learn of a 
“Group [V” serum which agglutinated the cells of “cer- 
tain Group IV donors.” This implies the presence of an 
unusual agglutinogen in the cells of these particular 
“Group LV” donors and the corresponding agglutinin in 
the serum of at least one member of the same group. It 
likewise indicates that not only do these two types of 
“Group IV” blood differ from each other but that they 
also differ from other “Group IV” 
agglutinate the cells of “certain Group IV donors” nor are 


bloods, which neither 


igglutinated by the occasional “Group LV” serum, 

Hooker and Anderson,’ in experiments designed to pro- 
duce in rabbits specific agglutinating sera for the four ac- 
cepted groups of human erythrocytes, demonstrated the 
presence of an antigenic substance in the red cells of the 
member of “Group LV” used in their work. This antigen 
was quite as specific as that present in the cells from 
representatives of each of the other three accepted groups. 
Such a finding was entirely contrary to their expectations 
and also at variance with the prevalent views regarding 
the agglutinogen content of “Group IV” cells. If the 
nature of this antigenic substance were understood, it 
might throw some light upon the unusual “Group IV” 
bloods encountered by Jansky and Unger. 


| No. 397 
PERSONAL OBSERVATIONS 

In an earlier communication’ experiments were re. 
corded which indicated the existence of more than two jgo. 
agglutinins and two isoagglutinogens in human blood, 
and the conclusion was reached that there are at least 
three of each. The third agglutinin which was actually 
demonstrated was referred to as C and the corresponding 
agglutinogen as c. By absorption experiments it was 
shown that, although the structure of some “Group [y” 
bloods might properly be expressed by the traditiona] 
formula AB—o, there were others whose reactions were 
represented by the formula ABC—o. To explain the be 
havior of “Group IV” cells agglutinated by “Group IV” 
serum—as recorded by Jansky and Unger—we «assumed 
that such bloods probably had the agglutinin-agglutinogen 
content expressed by the formule ABC—o and AB-—+, 
In May, 1928, an effort was made to test this theory. 

It was planned to secure 50, 100, or even more members 
of “Group IV” and make cross-agglutination tests with 
these bloods in series of 10, in the hope of finding a 
“Group IV” serum capable of agglutinating the cells of 
another member of the same group. If they could be 
found, bloods of these two sorts would provide the ma- 
terials for the projected study, but it was realized thata 
long search might be required, as either tvype—the agglu- 
tinating or the agglutinable--would escape recognition in 
any series unless both were present in the same series. 
The quest proved unexpectedly short. 

A rough classification was made of the bloods from fifty 
healthy school-boys, by testing the serum and cells from 
each against the cells and serum of a single “Group II” 
blood (C.G.; formula A—bec). Those of the fifty whose 
serum agglutinated the “Group IL” cells and whose cells 
were not agglutinated by the “Group II” serum, were 
thus legitimately entitled to all the rights and privileges 
accorded to members of “Group IV,” including the hon- 
orary title of “universal donor.” Twenty-six of the fifty 
were so assigned, and from them two series of ten each 
were selected for cross-agglutination tests before looking 


for more candidates. 

In the first series of 100 tests (ser. vs. r.b.c from 10 
persons) there were no positive results. In the second 
series, however, the serum of one individual agglutinated 
the cells of another (ser. C.E.W. vs. r.b.c. P.O.C.). This 
agglutination was not apparent at 37° C., but was com 
plete when tested at 15° C. The influence of temperature 
in this instance was so pronounced and the question in- 
volved so important as to merit a short separate report. 
In this it was shown (1) that the agglutinin in the serum 
of C. E. W. responsible for the clumping of the cells of 
P. O. C. was a true isoagglutinin, and not an autoaggli- 
tinin as might have been suspected from its susceptibility 
to moderate heat. (2) This agglutinin was present in the 
blood of C. E. W. on each of the three occasions when 
specimens were secured over a period of two weeks. (3) 
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It was incapable of agglutinating the cells of the other 
eighteen members of “Group IV,” and the eighteen “Group 
iv” sera were incapable of agglutinating the cells of 
p.o. C. (4) Further tests against cells and sera from 
“Group I,” “Group II” and “Group III” bore witness to 
the otherwise orthodox behavior of all twenty of these 
“Group IV” bloods. (5) By absorption experiments it 
was possible (a) to remove this unusual agglutinin from 
the serum of C. E. W. and leave those capable of agglu- 
tinating the cells of the other accepted groups; or (b) to 
remove the agglutinins for the other accepted groups and 
leave that which was specific for the cells of P. O. C. 
Much to our surprise, this particular agglutinin was not 
identical with agglutinin C, which was also present in 
the serum of C. E. W. It proved to be entirely distinct 
from any of the three agglutinins encountered in our 
earlier work, as will be shown in a forthcoming, detailed 
report of these absorption experiments. The correspond- 
ing agglutinogen in the cells of P. O. C. was likewise 
found to be incapable of absorbing agglutinins A, B or C 
but was able to absorb only the peculiar agglutinin pres- 
ent in the serum of C. E. W. 


COMMENT 


By these experiments, the bloods of the twenty mem- 
bers of “Group IV” were separated into three distinct 
types, represented as follows: (1) C. E. W., whose serum 
agglutinated the cells of P. O. C.; (2) P. O. C., whose 
cells were agglutinated by the serum of C. E. W.; and 
(3) the eighteen others, whose sera did not agglutinate 
the cells of P. O. C. and whose cells were not agglutinated 
by the serum of C. E. W. These characteristics were 
shown to be dependent upon the presence or absence of an 
agglutinin other than A, B or C and an agglutinogen 
other than a, b or c. It was likewise shown, however, 
that agglutinin C was present in the serum of C. E. W., 
P.O. C. and also in the serum of each of the relatively few 
representatives of the third type of “Group IV” whose 
blood was subjected to careful absorption tests. Inas- 
much as we had previously succeeded in subdividing 
“Group IV” bloods into two sorts depending on the pres- 
ence or absence of agglutinin C, it is evident that there 
are within this group at least four entirely distinct types 
of blood, as determined on the basis of agglutinin-agglu- 
tinogen content. These we have recognized so far; there 
may be many others. As has been pointed out, these dif- 
ferent types have sufficient in common to insure their 
assignment to “Group IV” by the usual tests; actually 
they are as much unlike as “Group I” and “Group II.” 

The findings help to explain the observations of other 
workers. The “Group IV” donors whose corpuscles were 
agglutinated by the sera of occasional prospective recipi- 
ents also members of this group, as described by Unger,’ 
may very readily have had blood like that of P.O. C., and 
the patients like that of C.E.W. As was mentioned be- 


fore, the “minor” agglutinin responsible for the behavior 
of these bloods might well have been merely a relatively 
weak isoagglutinin acting at an unfavorable temperature.* 


The behavior of the blood of Jansky’s patient No. 7627— 
S. J., whose corpuscles were agglutinated only by “Group 
IV” sera, also reminds one of the results obtained with the 
cells of P. O. C. The formula (?—c) tentatively suggest- 
ed for that blood in a former report, is not the only one, 
therefore, which could explain the reactions recorded. 


It may be recalled that the corpuscles of patient No. 
7524-F. B. were agglutinated by sera from none of 
Jansky’s four groups, whereas the serum agglutinated the 
cells of “Gfoup I,” “Group II” and of six members of 
“Group III” but failed to clump those of thirteen other 
members of “Group III.” On the basis of three agglu- 
tinins and three agglutinogens, we were unable to suggest 
for these reactions a plausible explanation which would 
be compatible with the behavior of the cells of No. 7627- 
S.J. In the light of the findings reported here, however, 
the task is not difficult. If, as was suggested in the pre- 
ceding paragraph, the agglutination of the cells of No. 
7627-S. J. may be attributed to the union of a fourth 
agglutinin with a fourth agglutinogen, several not un- 
reasonable theories may be advanced to account for the 
reactions of cells and serum of No. 7524-F. B. Inasmuch 
as they were not agglutinated by any serum, the cells of 
this patient evidently contained no agglutinogen corres- 
ponding to any agglutinins represented in the series. 
Obviously the “Group III” cells were of two distinct 
types, only one of which was agglutinable by the serum 
of No. 7524-F. B., but both of them affected by all the 
other “Group IV” sera used. There were two agglutinins 
‘rapable of reacting with “Group III” cells; either No. 
7524-F. B. had one of these and the remaining members 
of “Group IV” the other, or No. 7524-F. B. had one and 
the others had both. There were in the corpuscles of the 
“Group III” bloods two agglutinogens capable of react- 
ing with these agglutinins; either the first type contained 
one and the second the other, or the first type contained 
both and the second only one of them. Leaving entirely 
out of consideration the agglutinins and agglutinogens 
not immediately concerned in these particular reactions, 
the possibilities mentioned above may be outlined as 
follows: 


Agglutinogen content of 


“Group III” cells 


| Agglutinin content of 
Possibility | “Group IV” serum 
number 
No, 7524-F. B. Others First type Second type 
—— = = 

1 Cc AC ac a 

9 
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As the serum of No. 7524-F. B. agglutinated the cells In a similar connection, Thalhimer* said: , 
of all the members of “Group II” in the series, we may If the same donor is used for more than one transfusion og ; 
assume that it also contained agglutinin B, which would the same individual, the direct tests must be made cach time , 
likewise account for the agglutination of the cells of — because aggty. 

. : tinins may develop against a donor’s blood when the donor jg ( 
“Group [.” A formula which might reasonably be sug- used more than once in the transfusion of the same patient. t 
gested for this blood, therefore, is BC—o. In the first paper of this series * it was shown that the ( 

It has been related that Hooker and Anderson * unex- danger of injecting cells containing an isoagglutinogen | i 

- pectedly found a specific antigenic substance in the ery- not present in the cells of the recipient was not merely i 
throcytes of the member of “Group TV” used in their ex- theoretical, as rabbits injected with two types of “Group ( 
periments. Such an experience would be quite compre- Il” blood (first type containing agglutinogen b; second i 
hensible with a blood like that of P. O. C. type, agglutinogens b and c) showed the presence of t 

The practical application of these observations is to be specific agglutinin for the type containing the extra \ 
found in their bearing upon the question of transfusion. agglutinogen. ; 
The cells of “Group IV” blood are commonly reputed to As particularly applied to the group in which we are f 
be insusceptible to agglutination by human sera and, in- interested at present, it may be recalled that Hooker and 
deed, most of them probably are insusceptible. So firmly Anderson * showed that the cells of one member of “Group 
has this belief become implanted, however, that the ex- IV” contained a specific antigenic substance capable of 
ceptions occasionally reported have shaken it impercep- ‘alling forth specific immune agglutinin in the blood of 
tibly, if at all. It was shown, probably first by Ottenberg, an injected animal. Commenting on this, they said: 
that the chief danger in the transfusion of incompatible That a specific isoagglutinogenic element is possessed by 
blood lies in the injection of agglutinable cells, since these 

s : : 3 observation that after transfusion of Group I blood (Moss 1 
are subjected to the action of a great excess of aggluti- ir. IV) a considerable search is often necessary before inagglu- i 
nating plasma in the circulation of the recipient, with the tinable blood can be found for subsequent transfusions. 
result that there is clumping followed either by embolism In one of our earlier reports,’ appeared the following: ‘i 
or haemolysis, or both. The effect produced by injection —....... we have pointed out that the observations of various ) 


workers concerning certain unusual members of Group IV can 
best be explained by assuming the presence in the cells of these 
exceptional bloods of an agglutinogen other than a or b. If 


of an agglutinating plasma, on the contrary, is greatly 
minimized by two factors: (1) dilution with the plasma 


» 20) ie ‘ » ores is 2 2 
of the recipient and (2) the great disproportion between such a Group IV blood with the formula AB—c were used for 
the volume of transfused plasma and the volume of the repeated transfusion of the same patient, no difficulty would 
recipient’s erythrocytes; there is, therefore, insufficient arise after the first injection, perhaps not after the second or : 


third; but when immunization of the patient had occurred and 
agglutinin © was present in his serum,—whether it required 
one or a dozen injections to induce this condition—the next j 
transfusion from the same donor or one with the same kind of 


agglutinin to unite with all of the susceptible cells; those 
actually affected may not have an opportunity to come in 
contact with other cells also affected and the actual 


clumping is negligible. Thus it has been recommended blood, would surely preduce a memorable result. 
that, if a donor belonging to the same group as the recipi- The findings in the present report give point to this sug: 
ent were not available, an incompatible blood might be gestion although the results of absorption tests briefly 
used even though it agglutinated the patient’s cells in alluded to, show that in this particular instance it would } 
vitro, provided that its cells were not agglutinable by the not be agglutinogen ¢ but another—a new, a fourth agglu- 
patient’s serum. As it was believed that “Group IV” tinogen—which would cause trouble under such circum: 
blood fulfills these requirements under all conditions, stances. j 
there arose the belief that members of this group might It is evident that the title “universal donor” would be i 
safely be used to furnish blood for any patient irrespec- a serious misnomer as applied to a blood like that of ; 
tive of group, without any preliminary matching. Thus P. O. C. except when used in a primary transfusion. Sub- : 
members of “Group LV” were spoken of as “universal do- sequent transfusion from such a donor or from one whose © 
nors.” Notes of warning, however, were sounded by var- blood contained the same agglutinogen, would be apt te 
ious authors. result unfortunately, owing to immunization of the | | 
With regard to transfusion in general, McClure and patient at the first injection. ' 
Dunn ° stated: Concerning the exact nature of the peculiar agglutinin, 
In the patients for whom many transfusions have had to be demonstrated in the serum of one member of “Group IV” 
done, it has been observed that it is more and more difficult to (C. E. W.) we are not fully assured. Thus we are not 
find donors whose blood will match that of the patient. A do- prepared to state (1) that this agglutinin is invariably 
nor may match perfectly early in the series of transfusions and present in the serum of C. E. W., nor (2) that it is of 


later be found to be unsuitable. This is probably due to the 
development of iso-haemolysins (or of isoagglutinins?). It is 
therefore most important that the bloods be matched before 


exactly the same general sort as the other agglutinins 
(A, B and C) occurring in this serum. It can be stated, 


each transfusion. however, (1) that it was present in each of three speci: _ 


. 
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mens obtained in a period of fourteen days; (2) that it 


pehaved as a true isohaemagglutinin and not as an auto- 
agglutinin ; and (3) that its action was specific for the 
cells of P. O. ©. with which it caused complete agglutina- 
tion when tested at 15° C. At this temperature the serum 
of C. E. W. ina dilution of 1 to 16 caused a definite clump- 
ing of the cells of P. O. C., but at 37° C. there was no 
agglutination even with undiluted serum. As a similar 
or even greater difference in titre could be demonstrated 
in agglutinins B and C of another “Group IV” blood when 
tested at these two temperatures, we have as yet no con- 
vineing evidence that the peculiar agglutinin in the serum 
of C. E. W. differs materially from agglutinins A, B and C 
except in its specific action and in its strength. 


CONCLUSIONS 


1. A fourth isoagglutinin and a fourth isoagglutinogen 
have been demonstrated in human blood. 

2. Within “Group IV” are included at least four dif- 
ferent types of blood as determined on the basis of agglu- 
tinin-agglutinogen content. These types are character- 
ized as follows: 

First Type: Serum contains agglutinins A, B and C; 


‘red cells contain the new agglutinogen but not agglutin- 


ogens a, b or ¢. 

Second Type: Serum contains agglutinins A, B, C and 
also the new agglutinin; red cells contain none of the four 
agglutinogens. 

Third Type: Serum contains agglutinins A, B and C; 
red cells contain none of the four agglutinogens. 


| 
| 
| 


Fourth Type: Serum contains agglutinins A and B 
but not agglutinin C; red cells contain none of the three 
corresponding agglutinogens. 

3. When applied to certain “Group IV” bloods, the 
term “universal donor” is infelicitous. 

4. The bearing of these findings upon transfusion is 
discussed. 
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THE MECHANISM IN THE PRODUCTION OF INCREASED TENSION 
IN HYDROPHTHALMOS 


By C. A. Ciarp 


(From the Department of Ophthalmology, Johns Hopkins 
Medical School) 


The condition was described as early as 1722 by Saint- 
Yves, but it was not until 1867 that its glaucomatous 
nature was recognized by Mauthner. Among the various 
causative factors adduced may be mentioned: the ner- 
vous secretory theory of Donders, interference with the 
outflow through the venae vorticosae, primary uveitis, 
choroiditis, serous iritis and, finally, obliteration of the 
filtration angle. This last theory seems to meet modern 
requirements and may again be divided into three types. 

Treacher Collins and his followers hold that there is an 
imperfect separation of the iris from the cornea, whereby 
the avenue of escape through the canal of Schlemm is 
closed. 

Romer, Gross, Reis and Zentmayer cite cases in which 
there was an absence, in whole or in part, of the canal of 
Schlemm, and believe this to be the chief factor in pro- 
dneing the increased tension. 


Weeks, Mayou, and others have observed cases with 
anterior and posterior synechia following inflammatory 
lesions, but these should be classified under the head of 
secondary glaucoma of infants rather than hydroph- 
thalmos. 

The sections which I wish to present were obtained 
from an infant born December 15, 1922, in the maternity 
ward of the Johns Hopkins Hospital by breech delivery 
without external injury. 

The eyes were seen by Dr. Theobald on the day after 
delivery. He diagnosed the condition as one of congen- 
ital hydrophthalmos. Both eyes protruded (Fig. 1), 
the measurements being, respectively, 17 mm. for the 
right, and 18 mm. for the left with the exophthalmometer, 
the average for infants of this age being 10 mm. The 
corner were enlarged, the horizontal diameter of the 
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right being 13 mm. and of the left 14 mm., whereas the 
average for the normal infant is 8 mm. 


Both cornee were decidedly steamy and opaque (Fig. 
2), especially in a horizontal band, the right being so 
cloudy that the pupil could not be seen, and the left pupil 
only with difficulty. Both anterior chambers were deep 
and there was slight cireumcorneal injection. The ten- 
sion as estimated by the fingers was 50-60 mm. Hg. The 
fundi could not be seen. The child lost weight for 7 
days, then started to gain, but died on the tenth day. 


At autopsy Dr. McCallum found a fairly well formed 
skull, which, however, on being opened, showed the cav- 
ity filled almost entirely with a chocolate-colored fluid, 
the brain being reduced to a small nodule 4X32 em. 


MicroscopicaL EXAMINATION 


The corneal epithelium is of nearly normal appearance 
at the periphery, consisting of from five to eight layers of 
cells and in general having well stained nuclei. As one 
approaches the center of the cornea, the thickness of the 
epithelial layer varies, and the nuclei seem gradually to 
undergo degeneration, their places being taken by vacu- 
oles (Fig. 3), so that near the center of the cornea only a 
few nuclei are seen, and even the protoplasm assumes a 
granular appearance. The surface of the epithelium is 
wavy and irregular, this being more pronounced over the 
central portion where the degeneration is most marked. 
The area of greatest irregularity of surface, and degener- 
ation of the cells, corresponds to the portion which, ¢lin- 
ically, appeared steamy and cloudy. 


The substantia propria is of normal thickness around 
the periphery, but shows a very decided thinning just 
above the center of the cornea (Fig. 4). The endothelial 
cells upon the inner surface of the cornea are thinned 
and elongated, and Descemet’s membrane is thrown, more 
or less, into waves. 

The ciliary bodies appear as small, atrophic masses, the 
inner portion consisting of ciliary processes, long and 
finger-like, with an outer layer of epithelial cells, imme- 
diately beneath which is a dense layer of pigment. The 
central portions of the processes are composed of loose 
connective-tissue cells. 

The iris is very much atrophied and thinned, the outer 
portion consisting of hardly more than a well marked 
pigment layer on the posterior surface, with a few stroma 
cells and blood vessels, the pupillary margin being consid- 
erably thicker and showing a few muscle cells. 


The filtration angle—The angle between the cornea 
and the base of the iris varies considerably in the dif- 
ferent sections, some showing an extension back to the 
filtration spaces, although never back of them, as occurs 
in normal eyes, while in other sections there 


is a very 


decided incomplete separation at this point, which woulq 
confirm the theory advanced by Treacher Collins of ap 
incomplete separation of iris from cornea or a prenatal 
condition of the ligamentum pectinatum. This is showy 
very conclusively in some sections (Fig. 5), in whic 
the iris is seen to be adherent to the cornea for some dis. 
tance in front of the atrophic ciliary body. The separa- 
tion of the iris from the cornea, it may be remarked, jg 
more complete in the normal fetal eye at six months, 


The retina is practically normal. 


The choroid is thin, and its spaces are filled with req 
blood cells. Very few pigment cells are found in the 
choroid, although the pigment layer of the retina is wel] 
marked. 


The optic nerve shows very curious changes. There js 
some cupping but it is not pronounced (Fig. 6). 


The cribriform membrane is made up of loose connec. 
tive-tissue cells, below which is seen a distorted optic 
nerve, made up largely of thin-walled blood vessels, with 
a large number of neuroglia cells and a few axis cylinders 
(lig. 7). 

After careful study of these sections, we think we are 
justified in our belief that the condition in this case 
resulted from an incomplete separation of the cornea 
from the iris, rather than an absence of the canal of 
Schlemm. 

Contrary to many previous reports as to thinning of 
the cornea at the periphery with normal thickness at the 
center, this case corresponds to one reported by See- 
felder,* which showed thinning at the center, with normal 
thickness at the periphery. The peculiar degenerative 
changes in the optic nerve are probably due not to the 
increased tension but to the anencephalia. J. Meller; 
has reported a somewhat similar condition. 


Although the claim of heredity has been made as an 
etiological factor, we could obtain no evidence that such 
was the case in this instance, although the family history 
was very unsatisfactory. 

Finally, as regards the nomenclature for these cases, 
it would seem better that the term Hydrophthalmos or 
Buphthalmos should be reserved for those cases of in- 
creased tension and general enlargement of the eye re- 
sulting from a congenital defect and that those due to 
injury or an inflammatory process should be put under 
“Secondary Glaucoma of Childhood,’ inasmuch as_ both 
clinically and pathologically the conditions are quite dis- 
tinct, and the present method of classifying all as Hydro- 
phthalmos or Buphthalmos is very confusing and un- 
scientific. 


* Arch. f. Opth., CIII, 1. 
+ Arch. f. Ophth., XCII, 34. 
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Fig. 4 Cornea thinned just at the juncture of the upper and Fig. 5. Atrophic condition of ciliary body and _ iris, canal o 
lower lids. Schlemm behind the iris angle, 


Fig. 6.—Cupping of optic nerve as seen under low power. Fig. 7..-High power appearance of optic nerve showing large 
vascular spaces with distorted optic nerve fibers. 
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STUDIES ON THE PHYSIOLOGICAL ANATOMY OF THE 
EMBRYONIC HEART 
|. THE DEMONSTRATION OF COMPLETE HEART BLOCK IN CHICK EMBRYOS DURING 
THE SECOND, THIRD AND FOURTH DAYS OF INCUBATION 


By P. N. Jounstone 
(From the Anatomical Laboratory of the University of Georgia 
and the Department of Anatomy, Johns Hopkins University) 


This study has been undertaken with the idea of ap- 
proaching the problem of the initiation and the condue- 
tion of the contractile impulse in the early embryonic 
chick heart. For it was felt that the phenomenon of 
either the initiation or the conduction of the coniractile 
impulse, or both, in less complex hearts might be simpler 
than in the more complex. The developing chick seemed 
to offer abundant opportunity to study this problem. The 
heart of the developing chick commences to beat long 
before the outgrowths of the central nervous system have 
entered its musculature. It therefore appeared that the 
phenomenon of the initiation and the conduction of the 
contractile impulse at this time was associated with the 
developing cardiac muscle cells rather than with any 
nervous element. The wall of the heart in such a chick 
consists merely of an endothelial tube, the primitive endo- 
cardium, which is separated, probably by fluid, from a 
myo-epicardial mantle; and, so far as is known, no highly 
differentiated conducting mechanism exists within it. 

In this study ligatures have been placed around the 
hearts of chick embryos of two, three, and four days’ 
development and changes in the beating of the heart pro- 
duced by the ligatures have been studied. Also, the wall 
of the heart at the atrio-ventricular junction in a four-day 
chick has been crushed, and the resultant changes in the 
cardiac contractions have been studied. In addition, 
small pieces of the heart wall of a three-day chick have 
been placed in Locke’s solution and observations have 
been made on their behavior. 


TECHNIQUE 

The technique that forms the basis for the ligature ex- 
periments was devised by Dr. E. R. Clark! for the pur- 
pose of doing surgical operations on chick embryos; it 
has, however, been somewhat modified for the particular 
purposes of these experiments. Though Dr. Clark has 
given a very careful description, it will be necessary, be- 
cause of the modifications, to detail the technique used. 

The egg was placed on a wire frame completely im- 
mersed in a water-bath. The water extended to a wax 
wall which had previously been built on the upper surface 
of the egg. A coarse adjustment of the temperature of 
the water-bath at about 40° C. was secured by placing it 
on a copper bar heated by a Bunsen burner. But the rate 
of the heart beat of the embryo was held to be the final 


guide in regulating the temperature; it was considered 
necessary for the heart to beat at a nearly constant rate 
for a period of several minutes (10 to 15) before the exper- 
iments were performed. It was possible to adjust the 
size of the flame of the Bunsen burner in such a way that 
the rate of the heart beat varied only within very small 
limits throughout several hours. The lenses of a binocu- 
lar microscope were swung over the bath in which the 
egg was immersed. 

A good lighting system for physiological experiments of 
this kind was furnished by an ordinary 75 watt, 110 volt 
nitrogen-filled bulb, with a concentrated filament. A 
small-sized condenser collected the rays of this lamp and 
focused them upon a mirror which reflected them upon 
the chick. A heat-resisting glass may be placed in the 
path of the rays in order to filter out the heat rays, but 
this has been found unnecessary, as the rate of the heart 
beat seems to be little influenced by its presence or 
absence. 

Caudling the egg proved to be the most satisfactory 
way of determining the position of the embryo. This 
procedure gave good results during the third and fourth 
days of development, but it was not always possible to 
locate the position of the embryo before the third day. 
Before the egg was immersed in the water-bath a small 
hole was picked in the shell with a needle as nearly over 
the embryo as possible. This hole was enlarged with 
forceps, care being taken not to puncture the outer shell 
membrane. Around this opening in the egg-shell a circu- 
lar wall of resinous material (Gerlach’s mixture of bees- 
wax 2 parts, lump resin 3 parts) was built up. A pipette 
previously filled with this mixture was warmed in a 
flame and the mixture then deposited in layers about the 
opening in the egg shell. The first layer of Gerlach’s mix. 
ture was allowed to harden, and then successive layers 
were applied until a wall half an inch in height was 
formed. 

It was not until the wall was completed that the egg 
was placed in the water-bath, so that the sides of the wall 
protruded above the surface of the water. The well was 
now filled with Locke’s solution, which had been warmed 
to the temperature of the water-bath, a procedure which 
facilitated removal of the shell-membrane without injury 
to the underlying embryo. The shell membrane was then 
stripped off with forceps, exposing the embryo, the mem- 
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branes of which were then cross cut with iridectomy scis- 
sors. When this cut was completed, the embryo was fully 
exposed and had a tendency to come to the surface of the 
fluid in the well. If it was a late three-day or a four-day 
chick the embryo sometimes actually protruded from the 
Locke’s solution, so that it was necessary to weight it 
down in order to keep it completely immersed. A cover- 
slip that had been broken into small pieces served very 
well for this purpose. 

If the embryo was earlier than the 48th hour, it was 
found advisable to inject India ink from a fine glass 
pipette into the yolk sac directly underneath the blasto- 
derm so as to place the embryo upon a dark back ground. 
This materially increased the clearness with which the 
somites and other structures of the chick could be made 
out, and also facilitated the observations on the heart. 


LIGATURE EXPERIMENTS 


In order for the chambers of the early chick heart to 
contract in their regular sequence it is not necessary for 
blood actually to circulate in them. In fact, the heart 
beats for several hours before the circulation is estab- 
lished. After the circulation has started, the truncus 
arteriosus can be completely severed from the heart, re- 
leasing the blood content, without interfering with the 
normal sequence of contraction of the chambers of the 
heart. Moreover, the entire heart of a three-day chick em- 
bryo may be dissected out and transferred to Locke’s 
solution in which it will continue to beat for some time, 
provided normal conditions of temperature and oxygen 
supply are approached.* 

Despite the fact that these early embryonic hearts are 
quite small, it was found not difficult to tie ligatures 
around them. The first step was to prepare an incu- 
bated egg in the manner already described. After the 
chick was exposed, the pericardium was opened with the 
forceps and iridectomy scissors, the truncus arteriosus 
was severed, and the loop of a previously loosely tied liga- 
ture was slipped over the cut end of the heart to the point 
desired. The loop was then tightly tied. 

The most difficult part of this technique was the prep- 
aration of the loop in the ligature before it was slipped 
over the heart. A small piece of silk thread was teased 
until it was untwisted. Then a single unit of the thread 
barely discernible to the unaided eye, was grasped with a 
pair of fine-nosed forceps. This unit was placed in Locke’s 
solution in a porcelain bowl with a white background. 
A piece of No. 18 wire about an inch long, with its ends 
bent over, laid across the middle of the thread, was used 
to drag it to the bottom of the dish and acted as an anchor, 


* Burrows has found that the hearts of chick embryos of 60 
hours’ incubation will beat for three days with a normal 
rhythm when they are placed in the blood plasma of an 


adult hen. 


around which a loop could be loosely tied with the aig 
of forceps. The ends of the thread were then cut to guit. 
able lengths and the wire was withdrawn. 

In every experiment where a ligature was tied at the 
atrio-ventricular junction of the two-, three- and four-day 
chick hearts, the ventricle and bulbus arteriosus stopped 
contracting for periods from 15 to 120 seconds, while the 
sinus and atrium continued to contract without inter. 
ruption. This statement can be made without reserya. 
tion for the atrium but, owing to difficulty of observation, 
the behavior of the sinus in every instance could not be 
determined. The reactions of the ventricle and bulbus 
arteriosus seemed to vary with the age of the chick. Ip 
most observations, the ventricle and bulbus arteriosus 
resumed contracting somewhat sooner in the younger 
chicks than in the older, though as yet it is unsafe to draw 
this as a definite conclusion. When the ventricle and bul- 
bus arteriosus resumed contracting, they contracted en. 
tirely independently of the sinus venosus and atrium. A 
definite complete heart-block had therefore been produced 
by the ligature. The sino-atrial segment contracted ata 
faster rate than the ventriculo-bulbar segment. The rate 
of contraction of the sino-atrial segment was always quite 
regular, while the rate of contraction of the ventriculo 
bulbar segment was usually quite irregular. 

If, after the ventriculo-bulbar segment had resumed 
contracting, another ligature was placed around the heart 
and was tied at the bulbo-ventricular cleft interrupting 
the connection between the ventricle and bulbus arteri- 
osus, the bulbus arteriosus stopped contracting, while the 
ventricle continued without apparent change. The time 
which it took for the isolated bulbus arteriosus to resume 
contracting after such experimental procedures was 
longer than that for the isolated ventricle, and in some of 
the experiments the bulbus arteriosus did not contract 
again after it was isolated by a ligature. It seemed that, 
in general, the bulbus arteriosus resumed contracting 
more often in younger chicks than in older ones, but not 
enough experiments have been done as yet definitely to 
establish this point. Whenever the bulbus arteriosus did 
resume contracting, the rate of contraction was always 
slower than that of the isolated ventricle, and its con- 
tractions were entirely independent of those of the 
ventricle. 

When a single ligature was placed on the heart at the 
sino-atrial junction, so as to destroy this connection, the 
atrium, ventricle and bulbus arteriosus always stopped 
contracting for a short period of time (10 to 15 seconds). 
After this interval these chambers commenced to con 
tract again, maintaining the regular sequence of atrium, 
ventricle and bulbus arteriosus; the subsequent rate of 
contraction was slower than it had been before the liga- 
ture was tied. In one instance in a four-day chick, in 
which it was possible to observe the sinus, definite con- 


tractions were seen. In this embryo the contraction of 
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the sinus preceded that of the etelem, and hence in this l In order to test the hel ior of isolated groups of heart- 

heart ina given cardiac cycle the order of contraction was muscle cells, the atrium, ventricle, and bulbus arteriosus 

sinus, atrium, ventricle, and bulbus arteriosus. of a three-day chick heart were cut out separately and 


| placed in separate dishes of Locke’s solution. Each of 


Crusuinc EXperIMENT these blocks of tissue was then cut up into small pieces, 


| and ae drop preparations in the same fluid were 
Heart-block was demonstrated to occur when the con- | jade. A specimen from the atrium, one from the ven- 
= nection between the atrium and ventricle in the four-day tricle, and one from the bulbus arteriosus were placed 
~ chick heart was crushed in a manner that did not involve side by side and in a known order on the coverglass. 
. hemorrhage. It has been found to be mechanically pos- These preparations were then studied under the low and 
be sible to crush a narrow strip of the heart of the early high powers of a compound microscope enclosed in a 
” chick embryo with a single unit of silk thread. After the warm box. 
chick was prepared and the pericardium opened, the 
In On examining these preparations under the low power 
thread was placed in the well and was directed around 
us : " the excised strips of musculature from the atrium, ven- 
the heart with the forceps and needle. Each end of the 4 ‘ s 
er tricle and bulbus arteriosus contracted rhythmically. 
thread was then grasped with separate forceps; the ends , tits p 
Sach was distinguishable from the other by the rate of 
of the thread were then approximated and twisted about |, ‘ ? : 
al- sal : : its contractions. Specimens taken from the atrium con- 
each other. The ends were next drawn apart and in doing : 
‘D- é tracted at a more rapid rate than those taken from the 
so the wall of the heart was crushed in the loop of the : ‘ . . 
A : : ventricle, and specimens taken from the ventricle con- 
thread. The ends of the thread were quickly untwisted 2 
ed , tracted at a more rapid rate than those taken from the 
and the thread was withdrawn from around the heart. f . 
a bulbus arteriosus. Hence one may conclude that isolated 
te These experiments are incomplete as yet, but one may groups of heart-muscle cells taken from the atrium, ven- 
te be reported at this time. In an early four-day chick, the tricle, or bulbus arteriosus of the three-day chick heart, 
0- atrio-ventricular junction was cr ished as described. The when placed in Locke’s solution, dev elop a rate of con- 
crushed strip of heart muscle was slightly cephalic to the traction that is comparable with that of the isolated 
d atrio-ventricular junction. The venous end of the heart chambers from which they were taken. These observa- 
rt became markedly dilated, and the circulation of blood tions were made in conjunction with Dr. W. H. Lewis. 
g through the heart temporarily ceased. The atria con- 
;. tinued to contract, but at a much slower rate than be- g 
UMMARY 
e fore. This was probably due to the fact that the atria : 
e became rapidly distended with blood. Throughout the It seems established by the work of His Jr.,°. Kuntz, 
e period of observation the left atrium remained markedly and Abel,® that nerves have reached the heart by the fifth 
* dilated, while the right atrium partially emptied itself. day of incubation, in the developing chick. These investi- 
f Besides the atria, the sinus venosus remained also quite gators were unable to demonstrate nerves in the heart 
t dilated. The ventricle and bulbus arteriosus, on the other before this time. However, by the aid of methods that are 
7 hand, skipped several dozen beats and then resumed con- different from those used by them it may eventually be 
r tracting. Tor quite a long time their rate of contraction possible to show that nerves reach the heart at a some- 
t was much slower than that of the atria. Also, their beat what earlier period. Since the heart commences to beat 
. was very irregular. In the course of an hour, or there- ‘arly on the second day and the above mentioned investi- 
i abouts, the rhythm of the ventricle changed so that gradu- gators have not observed ingrowth of nerves before the 
ally its musculature exhibited definite periods of con- fifth day, it is probably quite safe to assume that, for a 
i traction and rest. During the period of contraction its considerable period after the conduction of impulses in 
. rate was first less than, then equal to, and then faster the heart musculature has been established and the heart 
than that of the atria. It then gradually slowed down has commenced to beat, this functional activity is inde- 
‘ and stopped. When the rate of the ventricle became pendent of any connection through nerves with the central 
‘ hearly synchronous with that of the atrium a definite cir- nervous system. 
culation of blood began through the heart and vessels : . , 
l - a ' In view of the incompleteness of our knowledge con- 
: cerning the development of Purkinje tissue it is impos- 
Benavior or Hrarr Muscie Cents 1x Locke’s 
sible to interpret its rdéle in the physiology of these early 
; Burrows * was the first to show that heart-musele cells hearts, but one would not expect the development of the 
, _ grown in tissue culture undergo rhythmical contractions. atrio-ventricular bundle as such until the differentiation 
:, He found that the cells of the atrium contracted at a more of the ventricular septum. It is not until the fifth day of 
: rapid rate than those of the ventricle; and he thought development that this septum reaches the neighborhood 
that the behavior of the cells varied according to the age of the atrial canal. Hence one could scarcely conceive of 
of the chick from which they were taken. the conduction of impulses through this specialized mech- 
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anism until a relatively late period in embryonic develop- 
ment. 

The myo-epicardial mantle in these early hearts extends 
as an uninterrupted sheet of cells from one end of the 
heart to the other. A continuous sheet of muscle cells 
therefore connects atrium with ventricle. Later in devel- 
opment this continuous sheet of musculature becomes 
differentiated into the separate musculature of the atria 
and ventricles which then are connected only by the atrio- 
ventricular bundle. 

In the present experiments it has been shown that 
heart-block can be produced by placing ligatures around 
the heart at a time when, so far as we know, it possesses 
neither nerves nor atrio-ventricular bundle, but consists 
only of a continuous sheet of muscle cells, the myo-epi- 
cardial mantle, surrounding an endothelial tube, the 
primitive endocardium. It seems probable from the pres- 
ent observations that conduction through the myo-epi- 
eardial mantle is from cell to cell. Furthermore, it has 
been shown that the normal conduction of the contractile 
impulse in this mantle is from sinus to atrium, atrium to 
ventricle, and ventricle to bulbus arteriosus. 

Heart-block has been produced by crushing or placing 
a ligature around the primitive heart at any level. When 
the myo-epicardial mantle is crushed at a given point 
cephalic to the sino-atrial junction, the conduction of the 
contractile impulse across the line of injury is blocked. 
The part of the myo-epicardial mantle cephalic to the in- 
jury is, however, still rhythmical, but its rate of rhyth- 
micity is slower than the part of the myo-epicardial 
mantle caudal to it. 


The myo-epicardial musculature of the primitive heart 
at a time before it possesses connections with the centr] 
nervous system and before the atrio-ventricular gp. 
ducting bundle has developed, functions in every essentia) 
way like the adult heart. An intact atrio-ventricular ¢op. 
ducting bundle is considered indispensable for the proper 
functioning of the adult heart. And yet it would seem 
that the primitive heart possesses no such system unless, 
as the present experiments indicate, the entire myo-epi- 
cardial musculature is a conducting system closely anal. 
ogous to and possibly differentiating into the sino-yep. 
tricular conducting system of the adult heart. 

In conclusion the author wishes to express his appre. 
ciation to Dr. E. R. Clark under whom this work was 
started, and to Dr. F. R. Sabin, Dr. L. H. Weed, and Dr, 
G. B. Wislocki for the assistance they have rendered jp 
the further course of this study. 
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NOTES ON SOME INTERRELATIONS OF FIBROBLASTS 
IN TISSUE CULTURE 


By Cuarzes F. DeGaris 


(From the Department of Embryology, Carnegie Institution of 
Washington, and the Johns Hopkins University) 


It is well known that, when fibroblasts are grown in a 
fluid medium and then fixed, their interrelation is ap- 
parently that of a syncytium. In fact, this appearance is 
so obvious that no other interpretation seems required, 
nor is any other forthcoming from a fixed preparation. 
It is true that scattered and isolated cells are frequent in 
such preparations, yet the bulk of growth from the ex- 
plant, when subjected to fixation, gives the familiar syn- 
cytial pattern of mesenchyme, as presented in long-stand- 
ing textbook figures. 
ously the appearance of fixed preparations, the living 
cells, also, in large numbeys appear continuous, cell to cell, 


Further, while this is conspicu- 


by various types of processes, some short and thick, some 
remarkably long and attenuated. 
Recently, however, Lewis (’22a, ’23) has questioned this 


cytoplasmic continuity of cells, not only in the case of 


growing fibroblasts, but also in the case of amniotic ecto- 
derm. His critical studies of this question have resulted 
in the following observations, here briefly enumerated: 
(1) The cells, whether in culture or in the normal embryo, 
retain their individuality, no two cells being alike in size 
or shape, in number or arrangement of their processes, in 
number, size or arrangement of the mitochondria, in num- 
ber, size, or position of the granules and vacuoles; (2) 
there is no transfer of material from one cell to another; 
(3) the connecting processes withdraw readily, as if slip- 
ping off from each other or from the cell bodies. In line 
with this last observation Hogue (719) has found that 
when mesenchyme cells in culture are treated with hyper 
tonic Locke-Lewis solution, the cells withdraw their pre 
cesses and lose connection with other cells. Also, M. RB. 
Lewis (20) has found that, when a minute quantity of 
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glycerin is added to cultures of smooth muscle in the 


neighborhood of growth, all cell processes are withdrawn, 
the cells becoming isolated. 

The foregoing evidence from tissue culture work 
strongly suggests that embryonic mesenchyme is not a 
syncytium, as it so conspicuously appears in fixed and 
even in growing preparations, but is rather a network of 
independent and simply adherent cells. The present re- 
port offers further evidence in support of this view. 

For the privilege of making observations and for the 
cultures observed my thanks are due to Mrs. W. H. Lewis 
and to Dr. W. H. Lewis, in whose laboratory this study 
was followed. 

MATERIAL 

The cultures examined were of subcutaneous tissue 
from chick embryos (5 to 8 days’ incubation), the tissue 
being grown in a fluid medium at 39° C. The medium was 
astandard Locke-Lewis solution, consisting of Locke solu- 
tion (NaCl 0.9 gm., KCl 0.042 gm., CaCl, 0.024 gm., 
NaHCO, 0.02 gm., H,O 100 c.c.) 80 to 85 c.c., chicken 
pouillon 15 to 20 ¢.c., and dextrose 0.5 gm. Most of the 
cultures used had been growing from five days to a week 
or longer, the best results, as a rule, being obtained with 
the older cultures. Just previous to examination the 
specimens were washed with a dilute solution of neutral 
red in Locke solution without sodium bicarbonate. Dur- 
ing examination the microscope stage was kept at 37 to 
42° C., varying with the requirements of the examination. 
Only the more peripheral parts of the growth were suit- 
able for examination, the parts nearer the explant being 
usually too dense for profitable observation of the points 
in question. 


Notes ON THE MOVEMENTS OF NEUTRAL-Rep GRANULES 

Certain preliminary statements should be made con- 
cerning (1) the arrangement of neutral red granules, 
and (2) their diverse movements. 

(1) Since the cultures chosen for examination were old, 
the neutral-red granules of each fibroblast were usually 
arranged in a cluster at the periphery of a clear oval or 
circular area, the centrosphere. The position of the cen- 
trosphere and the arrangement of granules and other 
cell inclusions at its periphery have been discussed in full 
by Lewis (719, °20), who has figured many stages of these 
relations. 

(2) The movement of granules into and along the proc- 
esses was sometimes a sudden, rather extensive, and 
rapid excursion; more often it was of a vacillating char- 
acter, with gradual progression to or from the cluster. 
Also, the granules along a given process did not all move 
in the same direction; rather it was the rule to find some 
of them passing each other in opposite directions, even 
along slender processes. Sometimes granules ceased to 
nove, while others along the same process were still quite 
active. Again, granules were sometimes seen to break 
up, the fragments pursuing independent courses. These 


diverse movements were entirely different in character 
and amplitude from Brownian movement. In fact, in- 
dividual granules were frequently found at the same time 
in Brownian movement and in the more extensive move- 
ment to or away from the centrosphere cluster. 


Attention was first directed to the movement of gran- 
ules along the processes that apparently formed cyto- 
plasmic continuity between adjacent fibroblasts, since 
this movement seemed to offer a means of establishing 
whether or not there was an exchange of cellular material. 
One of the first observations seemed to indicate such an 
exchange. Two fibroblasts were found joined by a very 
delicate process along which there was an easily observed 
progression of granules from the centrosphere cluster of 
one cell toward that of the other. The granules, some 
rather large, some barely visible, moved to and fro along 
the process, gradually withdrawing from the cluster of 
their origin and approaching the opposite cluster. Con- 
tinuous observation for more than an hour showed that 
some of these granules did reach the opposite cluster, 
where they were no longer followed. Thus an exchange 
of material seemed readily demonstrated. However, this 
observation is not now regarded as very critical. In the 
first place, all the granules of the process had come from 
the same centrosphere cluster; in the second place, further 
observation should have been made to determine whether 
the granules did not return. While this particular inter- 
relation has not been found again, it is probable that the 
cytoplasmic process under inspection simply overlay the 
cell body to which the granules had seemed to migrate. 
Since then many observations have been made to deter- 
mine what accurate information could be obtained from an 
apparently intercellular movement of granules, as bear- 
ing on the question of cell interrelation. 

The conditions most favorable for granule movement 
could not be precisely determined. On the whole, move- 
ment was more active and extensive in older cultures than 
in younger ones, cultures grown for a week or more being 
finally selected as most favorable. Also, movement was 
more active at a temperature of 39 to 40° C. than at var- 
ious lower temperatures. Movement soon ceased at 35°, 
while at 42° certain changes in the cells occurred, involv- 
ing increased fluidity, which was not desirable for this 
particular portion of the study. Thus, incubator tem- 
perature was found to be optimal, as well for granule 
movement as for tissue growth. 

Only by close observation of individual granules could 
anything definite be found out regarding the limitations 
of movement, since every group of cells presented some 
differences of interrelation. The instances cited below 
are taken as fairly typical. In a peripheral group of in- 
terrelated fibroblasts one pair was selected for study be- 
cause of the active movement of granules along a slender 
process apparently connecting the two cells. Granules 
were seen passing from the centrosphere cluster of each 
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cell to and fro along the process, the very small granules 
moving more rapidly and extensively. Focusing on these 
in particular, it was seen that they invariably reached 
the extent of their movement at a fixed point of the pro- 
cess, this point not being optically different from other 
points. Numerous small granules from opposite centro- 
spheres reached this point repeatedly, and then retraced 
their course; also, during the three hours of observation, 
several larger granules were seen to reach this point and 
return. However, no granules of any size were seen to 
pass beyond this definite limitation. The two cells related 
in this way are shown in Fig. 1, only the larger granules 
being represented. This simple interrelation lends itself 
to the view that the point of farthest granule movement 
was in fact the opposed extremities of two separate proc- 
esses, one from each cell, the two processes adhering end 
to end but not being in cytoplasmic continuity. It is 
difficult to explain on any other basis the abrupt halt of 
the granules at such a fixed point. 

Another significant interrelation was that of two fibro- 
blasts apparently continuous by a somewhat thicker 
process along which the granules were in active move- 
ment. However, instead of stopping abruptly, the gran- 
ules from one cell were seen to pass those from the other 
for some distance back and forth. Long observation of 
this movement revealed the fact that all granules defi- 
nitely traceable from one centrosphere cluster kept to a 
given side of the process, and after progressing a definite 
distance they returned and often resumed a position in 
the cluster from which they had come. The cells related 
in this way are shown in Fig. 2, and the segment between 
the two broken cross lines is enlarged in the schema (Fig. 
2a), a broken oblique line being used to indicate the 
the granule 
This type of interrelation may be explained by 


optically indistinguishable separation of 
paths. 
assuming that two cell processes were adherent in pro- 
file, that is, side to side, their line of opposition coin- 
ciding with the oblique broken line used to mark the 
separation of the two granule paths. 

This same interrelation could give quite a different ap- 
pearance to the granule paths if the two processes, in- 
stead of being viewed side to side, were turned through 
90 degrees either way and viewed one upon the other. In 
this case the granules from the two centrosphere clusters 
would be seen to pass each other apparently in the same 
plane and indiscriminately. Exactly this condition was 
observed in very many cases, and if a large number of 
granules were engaged the confusion was complete. 
Selecting processes along which relatively few granules 
were moving, it was possible by a careful check of the 
individual granules to see that there were two points at 
which granules coming from opposite directions always 
reversed their movement and began to return toward 
The 


arising from a large number of granules engaged in this 


their respective centrosphere clusters. confusion 


movement was twofold: first, the granules were yor 
easily lost in the crowd, so to speak; second, granules 
whether of different size or not, progressed to very differ. 
ent points, rendering a check of such points practically 
impossible. With few granules and _ sufficiently long 
observation it was at least possible to establish two deg. 
nite points at which granules from opposite directions jp. 
variably halted and reversed their movement. The inter 
pretation of these observations has already been jndj 
cated. The two points of farthest movement are regarded 
as the extremities of two separate processes, one process 
overlying the other. Fig. 3 represents two cells related 
in this way, the two broken cross lines indicating the 
points of farthest movement. This interrelation was one 
of the first and most frequently observed, but an adequate 
explanation of it was not suggested until cells were found 
with processes laterally adherent in profile as in Fig, 2. 

Another frequent type is shown in Fig. 4, the two fibro. 


blasts being apparently continuous by a short thick 
process. In such cases the granules from opposite centro- 


sphere clusters often moved in directions approximately 
at right angles to each other, the broken line crossing the 
cells representing the limits of such movement. In some 
examples of this type the granules from one cell were seen 
to arrange themselves along this line and_ practically 
cease movement, the granules of the other cell being still 
quite active. This interrelation may be explained by as- 
suming that two blunt or tongue-like processes were in 
contact and somewhat flattened against each other with 
little or no overlapping, since the granules from one 
The 


fact that in some cases the granules of one cell ceased 


cluster were not seen to pass those from the other. 


movement along the suspected line of contact, while gran- 
ules of the other cell continued in active movement, would 
indicate that underlying ) 
granule movement had for some reason become different 
Difference in the activity of granules 


the physiological condition 


in the two cells. | 
was frequently observed in interrelated cells, and further 
evidence of a difference in physiological condition will be 
presented under the next caption. 

The various interrelations of living cells, e.g., the fibro- 
blasts studied here, seem dependent on a certain adhesive 
quality of cells discussed by Lewis (°22b), a quality which 
renders the cells not only adherent to the cover-glass over 
which they spread out in growth, but also adherent cell 
to cell, whether by cell bodies, stout processes, or proc 


esses so delicate as to be scarcely visible. 


Nores ON BLEB-FORMATION OF INTERRELATED FIBROBLASTS 

Further evidence of the independence of fibroblasts in 
tissue culture is furnished by a study of these cells during 
bleb-formation. The term //eb is currently used to desig 
nate a rapidly formed spherical process, often quite 
transitory, appearing now at one part of the cell, now at 
another. Loeb (20) has applied the term “drop pseudo 
pod” to this type of process, and the expression “circle 
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movement” to the rapidly successive appearance of such 
pseudopods, when they finally encircle or flow around the 
cell body or such part of it as still remains less fluid. In 
the case of fibroblasts circle movement is an apparently 
terminal condition, occurring when the cells have with- 
drawn their processes and are assuming a spherical 
shape. It has been recently shown by M. R. Lewis (’23) 
that bleb-formation can be induced by bringing the cul- 
ture medium to or near pH 9, alkalinity producing an in- 
creased fluidity of the cytoplasm, acidity an increased 
gelation, the process with her technique being reversible. 

The observations on bleb-formation reported here were 
made only as favorable material presented, there being 
no attempt to induce the bleb-formation except by in- 
crease of temperature. Older cultures, those grown for a 
week or more, were usually found favorable. Nine 
samples of these older cultures were used to determine 
their hydrogen-ion concentration. By a method worked 
out by Felton (’21) and applied by M. R. Lewis and 
Felton (°21) to cultures of connective tissue from chick 
embryos, it was found that eight of the nine samples of 
older cultures (one week’s growth) were pH 7, one was 
pH 7.2. 

In many older cultures the fibroblasts were already 
forming blebs when taken from the incubator; in most 
cases this increasing fluidity could be hastened by closing 
up various apertures of the observation box until the 
stage temperature was about 42° C. Increase of tempera- 
ture was obviously not a precise means of controlling the 
material. Often bleb-formation passed so quickly into 
circle movement that drawings could not be made. On 
the other hand, bleb-formation might not occur at all. 
However, the supply of cultures was so ample that nu- 
merous specimens were found quite favorable for dem- 
onstrating the point in question, namely, the physio- 
logical independence of the fibroblasts. 


Fig. 5 represents two apparently continuous fibroblasts, 
one of the cells showing a small bleb. Fig. 6 represents 
the same two cells after having been on the microscope 
stage at 42° C. for 17 minutes. One fibroblast is seen to 
have formed a number of blebs, two of which have defi- 
nitely outlined a process from the adjacent cell, this cell 
being still entirely free of blebs. The process of the bleb- 
free cell formed a sharp spicule, around which blebs of 
the other cell came and went in rapid succession. Of 
course, this and the following changes cannot be ade- 
quately represented in static illustration. Fig. 7 shows 
the cells 5 minutes after Fig. 6. Blebs have appeared at 
one extremity of the second cell, the spicular process 
remaining clearly defined among blebs of the other cell. 
Fig. 8 represents the cells 11 minutes after Fig. 7, both 
cells at this time having become quite fluid, the blebs of 
one abutting on those of the other, the spicular process 
having entirely disappeared. At no time was there any 
Suggestion of an interflow of cytoplasm from one cell to 


the other. The observation closed when both cells went 
into circle movement and were definitely separated. 

The above series of observations is typical for a variety 
of interrelations; for instance, instead of the spicular 
process, there was sometimes a blunt, rounded, or forked 
process, sometimes a process long and thread-like; on one 
occasion multiple processes were involved. 

Certain essential points may be noted from these obser- 
vations on bleb-formation. (1) Fibroblasts in apparent 
cytoplasmic continuity were found to show distinctly 
different time relations to that factor of their environ- 
ment which increased fluidity. In other words, their 
physiological conditions were different. (2) When these 
conditions did become similar, there was still no coales- 
cence of the blebs of the two cells, that is, no interflow 
of cytoplasm. (3) When the circle movement began it 
involved, not the two apparently continuous cells to- 
gether, but each separately, resulting finally in their 
complete separation as spherical masses. 


SuMMARY 


Two series of observations are presented, one dealing 
with the movement of neutral-red granules, the other with 
bleb-formation. 

(1) Analysis of the movement of neutral-red granules 
showed that there was a definite limitation to the extent 
of such movement along cytoplasmic processes that were 
optically continuous. The following interrelations were 
noted: (a) slender processes adhering end to end; (b) 
less slender processes adhering in profile, that is, side to 
side; (¢c) one process overlying the other; (d) stout proc- 
esses abutting. No exchange of granular material was 
demonstrated. All the interrelations observed were ex- 
plainable on the basis of adhesion of cell to cell, whether 
by long, short, slender, or stout processes. 

(2) Bleb-formation was found to occur at distinctly 
different intervals in two optically continuous cells. 
When such cells were both forming blebs in contiguity, 
there was no interflow of cytoplasm. When these cells 
went into circle movement, they became separated. Such 
cells were thus seen to be physiologically independent of 
each other. 

These two series of observations support the view that 
the interrelations of fibroblasts ‘in tissue culture do not 
constitute a syncytium. 
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EXPLANATION OF FIGURES 
Cell figures are camera lucida drawings of fibroblasts in 
tissue culture, the specimens having been washed with a 
dilute solution of neutral red. In Figs. 1 to 4 the neutral red 
granules of one fibroblast are for convenience represented as 
small circles; those of the related fibroblasts are represented 
as dots. Since Figs. 5 to 8 demonstrate bleb-formation, the 
less fluid protoplasm is stippled to differentiate it from the 
clear and more fluid protoplasm of the blebs. All cell figures 
have a magnification of 725 diameters. 
Fig. 1.—Two fibroblasts related by an apparently continu- 
ous process. The broken cross line marks the point of farth- 
est movement of granules coming from opposite cells. 


Fig. 2.—Two fibroblasts related as above, the granules trom 
one cell keeping to a given side of the apparently Continuous 
process. Between the two broken cross lines are granules from 
both cells. 

Fig. 2a.—The segment between the two broken cross lines 
in Fig. 2, enlarged in schema to show the granule paths, Sep. 
arated in this figure by an oblique broken line, the breadth 
of the schema made intentionally somewhat out of proportion 
to its length. 

Fig. 3.—Two fibroblasts related as above, the two brokep 
cross lines indicating points of farthest movement of grap. 
ules from opposite cells, and including between them grap. 
ules from both cells, the granules having passed each other 
indiscriminately. 

Fig. 4.—Two fibroblasts related by a short thick process. 
The broken cross line indicates an optically indistinguishabje 
separation of the two cells, across which line there was no 
passage of granules. 

Fig. 5.—Two fibroblasts apparently continuous by a short 
slender process, the extremity of one of the cells showing a 
single bleb. 

Fig. 6.—The same two fibroblasts after having been on the 
microscope stage at 42° C. for 17 minutes. One cell has formed 
several blebs, two of which outline a spicular process from the 
other cell, this latter being still bleb-free. 

Fig. 7.—The same two fibroblasts 5 minutes after Fig. 6. 
One cell has formed more and larger blebs than in the pre- 
ceding figure; the other cell has begun bleb-formation at one 
extremity. 

Fig. 8.—The same two fibroblasts 11 minutes after Fig. 7. 
Both cells are in advanced bleb-formation, the blebs of one 
abutting on but not coalescing with those of the other. 


A NEW APPARATUS FOR HEATING BACTERIAL 
AND BLOOD SMEARS 


By Cuas. F. 
(From the Brady Urological Institute, Johns Hopkins Hospital) 


In the course of the routine laboratory work at the 
Brady Urological Institute it is frequently necessary to 
d ermine the presence or absence of the tubercle bacillus 
and other so-called “acid fast organisms” in material sent 
to the laboratory for microscopic examination. To this 
end we have used several of the commonly employed 
methods and laboratory apparatus with varying degrees 
of success and uniformity in our findings. The method of 
placing the microscopic slide for several hours in a Coplin 
jar containing an aqueous solution of carbol fuchsin will 
give uniformity in the staining of organisms, but is not 
practical in most instances because of the time required 
to produce results. If the staining jar containing the 
specimen be placed in an incubator or oven, the process 
may be somewhat hastened, but most workers find it more 
satisfactory to permit the specimen to remain in the stain 
over night at room temperature. The steaming method 
as usually carried on by means of a triangular piece of 
metal heated by the flame of a Bunsen burner is too well 
known to call for any detailed description. We discarded 


this method for the following reasons: if the metal be 
thick, considerable time is required for it to become suf- 
ficiently heated to steam material placed on it, and the 
steaming will vary according to the size and position of 
the flame, ete. If thin metal be used, it becomes bent and 
irregular from handling and from repeated heating and 
cooling. On such an irregular surface it is difficult to 
balance a microscopic slide so that the stain will not flow 
off, leaving the specimen dry, or boil on coming in con- 
tact with the heated metal and so break the slide. Al- 
though several other methods were tried at various times, 
they were found to require too much special preparation 
to be of use in routine work. The following is a descrip- 
tion of a simple piece of apparatus designed to give a reg- 
ular and constant heat for use in any instance where it is 
necessary to apply heat in the process of bacterial stain- 
ing. 

The apparatus consists of three simple parts: the burn- 
er (a), heat deflector (d), and cover (e). The burner con- 
sists of a metal tube three inches long, having an inside 
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diameter of one-quarter of an inch. A 3/16” hole is drilled 
through it 144" from either end (c), and a metal plug 
with a 1/32” hole through the center is driven into posi- 
tion as shown in detail “b.” The deflector is made of one 
piece of number 26 gauge brass bent, as shown in “d,” and 
having its upper surface perforated by 3/16" holes drilled 
3," apart. This deflector fits loosely inside the cover and 


cover and burner. (2). The cover “ce” is made of number 
15-gauge brass with dimensions as shown in the accompa- 
nying diagram. A few seconds after the burner is lighted 
an even heat will be found to radiate along the entire 
surface of the deflector. Slides to be heated are covered 
with stain and placed as shown in “f.” A slow even 
steaming of the slides will result and may be prolonged 
indefinitely by the occasional addition of stain to replace 
that lost through the process of evaporation. 


The advantages obtained by the use of this simple ap- 
paratus are obvious. Steaming is regularly and evenly 
carried on at a temperature which never reaches that of 
the boiling point. A number of slides may be uniformly 
stained at one time, the entire process requiring not more 
than five minutes, and being carried on without any spe- 
cial preparation or any of the objectionable features 
mentioned above. This apparatus will also be found very 
useful in heat drying of blood films. 


with the perforated upper surface 34” above the base of 


CORRECTION. 


In a paper entitled “Poikilocytes in Otherwise Normal 
Blood (Elliptical Human Erythrocytes)”, appearing in 
the Johns Hopkins Hospital Bulletin, November, 1928, 
we call attention in a footnote to a paper entitled “Ellip- 
tic Human Erythrocytes”, by Dr. V. P. Sydenstricker, in 
which he records the case of a patient whose blood pre- 
sented in smears elliptical cells. We regret very much 
that, when our footnote was added, we had not had an 
opportunity to study preparations from Dr. Sydenstrick- 
er’s patient; but since then he has been kind enough to 


send us smears from this case, and we should like to take 
this opportunity, in case any erroneous impressions have 
been obtained from our footnote, to say that these smears 
made from Dr. Sydenstricker’s patient do show great 
numbers of elliptical cells which are like those observed 
in blood smears from our case, and we feel that, though 
the numbers of elliptical cells in his smears are greater 
than in ours, the appearance of the red cells from these 
two cases is the same. 

Joun G. Huck. 


NOTES ON 


Diseases of the Skin. By Henry H. Hazen, A.B., M.D., Second 
edition. 608 pages. $7.50. (St. Louis, C. V. Mosby Co., 
1922.) 

The second edition of Hazen’s book is a worthy successor to 
his original publication. There is an insistent need in this 
field for a text-book which will give the student, and the 
practitioner as well, a concise and up-to-date presentation of 
the many captions which unfortunately make up this compre- 
hensive special field of medicine. 

We can readily repeat our original impressions of the work 
and recall that one of the outstanding features is the “key” 
to diagnosis of the common diseases—a very helpful and ade- 
quate section. There is a satisfactory and sensible comment 
on etiology; and especially commendable is the author’s at- 
tempt at a more satisfying classification of diseases of the 
skin. 

The portion on syphilis—55 pages—is well handled. The 
chapter on eczema, always a difficult one for any author, is 
interesting. Whilst attention is called to the similarity of 
eczema and dermatitis, the author proceeds to enumerate the 
many varieties of eczema and still does not bring home the 
point made by other authors (and clarified notably by High- 
man) that eczema and dermatitis of known cause are clini- 
cally and histologically the same thing. This attitude is apt 


to confuse the reader and does not help the present unfortu- 
nate situation of “Eczema” in the classification of the derma- 
toses, 


NEW BOOKS 


Treatment, as in all small text-books, is given necessarily in 
brief form; the author's favorite remedies and procedures are 
emphasized, and while not entirely and always original, they 
are, in the main, rational and should appeal to the experienced 
as well as to the beginner. For example, the use of fulgura- 
tion or dessication is dismissed too lightly, whereas carbon 
dioxide snow is given unnecessarily much space. Adequate 
mention is made of pertinent bibliography. The photographs 
are excellent in the main; but some are really worthless— 
showing merely shadows of the changes on the skin. Path- 
ology is presented briefly and is consistent with the size and 
style of the book. 

Lastly, the author does not hesitate to express, largely, his 
own views on the various topics discussed,—a rather com- 
mendable trait, inasmuch as this always brings forth what- 
ever originality or genius he may have. An attitude such as 
this certainly makes a book or contribution worthy of reading 
and deserving of sober consideration. I. R. P. 


By Ropert DoNALpson, with fore- 
(London, William Heine- 


Practical Morbid Histology. 
word by Str Humpnry ROLLESTON. 
mann, Ltd., 1923.) 


The Pathologist of St. George's Hospital has written a small 
book of three hundred and sixty-four pages, without any illus- 
trations, in which he describes a great many of the lesions 
The diseases of each 


which are commonly found at autopsy. 
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organ are discussed in turn and then several chapters are 
devoted to tumors, one to histological methods and stains, 
and there is a tabulation of parasitic worms. No reference is 
made to ary literature and there is little space given to any 
general aspects of disease. Each morbid condition as found 
at autopsy and as demonstrated in gross and microscopic 
preparation is briefly explained and then described from its 
naked eye and microscopic appearance. And this is done 
extremely well, with an accuracy of form perception and of 
color sense which make these descriptions very vivid. It is 
quite evident that the author is personally very familiar with 
all these things and is giving his own impressions. This is 
pleasing and so too is the sanity of judgment which marks the 
whole book and the critical attitude maintained toward the 
state of our knowledge in many debatable questions. 

The part which deals with diseases of the nervous system 
is perhaps especially good, but that on tumors is also very 
graphic, although we might differ from him as to his defi- 
nition of myeloma. To any one who has any knowledge of 
these lesions, the absence of illustrations is not felt and per- 
haps serves only to make more striking the skillful descrip- 
tions. Of course, many things are quite left out—nothing is 
said of most of the infectious diseases, the organs of internal 
secretion gain no mention, nutritional diseases are not in- 
cluded and so on, but there is enough to give the student an 
excellent and eminently trustworthy set of ideas upon which 
to build further. W. G. M. 


By Harry SturGeon Crossen, M.D. 1005 


(St. Louis, C. V. Mosby Co., 1922.) 


Diseases of Women. 
pp., 5th Ed., $10.00. 


This text-book is designed to meet the needs of the student 
and the general practitioner. It is essentially a medical 
gynecology. In this edition, the author has included the re- 
cent advances in diagnostic methods, pathology, endocrin- 
ology, radium and roentgen-ray therapy, and these subjects he 
has presented with open-minded conservatism. These features, 
together with a careful presentation of the elementary prin- 
ciples, combine to make this book highly acceptable. 

The task of a reviewer, however, is not ended when he has 
presented the good qualities of a book; he should determine 
in what respects he thinks improvement might be effected. 
And from this viewpoint, we would criticize this work chiefly 
on one score—its shortcomings seem to us to be due to a lack 
of unity. Although it is a medical gynecology, there are nu- 
merous surgical digressions in which the author has described 
in detail operative procedures or devoted considerable space to 
post-operative complications and care. One would certainly 
not consult this volume as an operative guide, for most of the 
important surgical procedures are dismissed with a word. 
Why then should a few simple and well-known operations be 
singled out and described in detail? 

These digressions seem to us to have weakened the book 
materially. The author has been forced to abbreviate chap- 
ters on highly important subjects in medical gynecology, and 
the volume has been made unnecessarily big and cumbersome. 
As an example, we may refer to the twenty or more pages 
consumed in describing the simple operations for the cure of 
perineal laceration and the summary manner with which the 
whole problem of sterility is dismissed in five pages. In our 
opinion, medical gynecology is a subject big enough to fill a 
whole volume in itself. 

Although these defects are unfortunate, we feel that the 
good qualities of this book far outweigh its deficiencies, and 
we therefore have no hesitation in recommending it most 
highly. L. R. W. 


Tezt-book of Pediatrics. Edited by Proressor E. Frerr, Direetép 
of the University Children’s Clinic, Zurich. Translate and 
Edited by Julius Parker Sedgwick, B. S., M. D., Professor 
of Pediatrics, University of Minnesota Medical School, and 
Carl Abrendt Scherer, M. D., F. A. C. P., Duluth, Minnegoty 
(Phila. &€ London, J. B. Lippincott Co.) 


This is the first edition in English of Professor Feer’s 
“Text-book of Pediatrics.’’ It is a translation of one of the 
older editions, of which a more recent one has been publisheg 
in Germany. The various chapters have been revised ang 
edited by workers throughout the western and middle westegp 
states whom the editors have considered capable of handling 
each subject. 

The book, of some 900 pages, contains a great deal of im 
formation which is of use to the practitioner as well as the 
student of pediatrics, but despite the publisher’s statement, 
it is not the only one-volume book in English which covers the 
field of pediatrics. However, it stands up well with those fe» 
which do. It should be a very useful addition to the pedt 
atric library. 

The chapter on the care and feeding of the normal infant 
illustrates and describes very well the simpler methods of 
feeding and care, and in this respect is ahead of most pedk 
atric text-books. 

In compiling so much information in one book many sub 
jects, of necessity, have been shortened more than is advip 
able, as it is to the text-book that the worker in small towns 
and cities turns for his information, when no libraries with 
current literature are available. 

As an example may be mentioned the few lines on congeni 
tal obstructive jaundice on page 340, which do not give a good 
description of this condition, or of the various phases under 
which it may be encountered. Yet it is not uncommon to meet 
with such cases and they are not easily diagnosed. 

In dealing with chronic intestinal indigestion in childrep 
of two to four years of age the author’s rules for feeding are 
too general, and he has failed to impress the importance of 
adhering closely to a high protein diet in the early stages of 
treatment. 

It seems highly inadvisable in these more or less enlight 
ened days of handling infants suffering from intestinal im 
fections, such as dysentery, to advise in our text-books the 
use of calomel and castor oil, inasmuch as we should realize 
by now that either will do more harm than good. F. H. B. 


Clinical Laboratory Technic for Nurses. By ANNA L. GIBSON 
R.N. $2.00. (Boston, Whitcomb é& Barrows, 1922.) 4 


This small book first appeared in 1916, and was written 80 
that nurses might be able to grasp the principles of clinical 
laboratory technic. To keep it abreast of present day 
methods, the entire work has been carefully revised 
and considerable new matter has been added. The arrange 
ment of the several chapters was worked out from a series 
of lessons given by the author, which outline simple and reli 
able methods. Every one of the twelve chapters into which 
it is divided will be found useful to the student nurse. The 
subjects taken up are: laboratory equipment, the microscope, 
urine, feces, gastric contents, sputum, blood, bacteria, culture 
media, body fluids, milk, and preparation of tissue. The book 
is an excellent laboratory manual for nurses and will help them 
to have a more intelligent and more thorough understanding 
of this subject in its relation to nursing. J. G. H. 
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